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CHAPTER ONE 
INTRODUCTION 
INTRODTJC TION 
In appraising the economic potential of the state of Maine, two 
considerations are paramount: first, What role will present economic 
activities play in the future? and second, What other types of activity will 
influence the economic status of the State? 
This part of the study on the economic development of the state 
of Maine, is concerned with the first of the above considerations- present 
industry and its plans and potential for the future. This is one area in which 
the most immediate returns can likely be attained since the industry_ already 
exists in the State. Through the encouragement of growth in present indus-
tries, an effective base can be layed for attracting o,ther economic activities 
in the future. The prospects of attracting new economic activity to the State 
are treated in the next volwne of this report. 
In approaching the .pre sent industry in Maine, it is apparent that 
five major groups dominate the State 1 s manufactured product: Pulp and 
Paper, Lumber and Woodworking, Food Products: (Agricultur-e and Fisheries) 
Leather, and Textiles. Their current contributions to the total industrial 
activity account for approximately 80. 6% which is divided in the following 
manner : 
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Industry 
Pulp and Paper 
Lumber and Wood-
working 
Food Products: 
(Agriculture and 
Fisheries) 
Leather 
Textiles 
Other 
o/o of Maine's Total 
Production 
27 . .1 
8.2 
18.5 
14. 7 
12. 1 
19.4 
100. 0 
In accordance with the objectives of the project, these five 
major industries were comprehensively reviewed. The objectives of this 
review were to learn of each industry's present operating activities within 
the State, and what is more important to this study, to determine their 
future plans. 
To supplement the information we acquired within the State, 
the study team consulted other informed sources for information on 
technological developments, and on future trends in the various industries. 
These sources included Armour Research Foundation staff specialists, 
government agencies, private companies, universities, trade and professional 
associations, and editors of trade publications. 
The study team , in presenting this volume, recognizes the fact 
that growth opportunity can well exist in some of the smaller economic 
activities presently within the State. By no means do we want to imply 
that the economic future of Maine is tied to the five major industries 
reviewed here in detail. What today is a relatively small industry in 
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-Maine can develop into a significant one tomorrow. The pros p~cts of some 
of these potential growth activities , therefore, will be treated in Volume Four. 
This report is presented in seven chapters; this chapter, the 
Introduction, presents some background information on this phase of the 
pr ogram - The Evaluation of Present Industry. 
The succeeding chapters present the analysis of the five major 
industries . In each case, the chapters include an appraisal of the industry's 
present operations and future potential, management outlook, and a plan of 
a ction for the industry. 
Since two major industrial activities (paper and lumber) are 
based on forestry resources, this activity is believed sufficiently important 
to warrant additional considerations in this portion of the study. In many ways, the 
growing of trees may also be considered an industry, in much the same manner 
that other agricultural activities a .re . Some information, therefore, of the 
forestry situation in Maine has been included in Appendix A . 
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CHAPTER TWO 
PULP AND PAPER 
PULPAND PAPER 
The pulp and paper industry has played a significant role in the eco:- : 
nomic activities of Maine for many years, its origin going back into early 
colonial times . This section presents some background on the pulp and paper 
ind ustry as i ts exists today, and then reviews this industry in Maine . Some 
potential opportunities for expansion are dis cus sed, and a broad plan of action 
is presented . 
I. THERE IS AN INCREASING TREND IN THE CONSUMPTION OF BOTH 
PULP AND PAPER IN THE UNITED STATES 
The Pulp and Paper industry has been growing steadily on a 
nationwide basis. Since the turn of the century pulp production has 
i ncreased five hundred percent and paper production has increased 
one thousand percent. By far , the major portion of this growth is at-
tributed to domestic expansion; only to a minor degree, has this increase 
relied on imports. As a percentage of the total paper supply, however, 
imports have been playing a more important role in recent years. The 
increase in domestic production has been a result of expansion in the 
South and in the West. 
1 . The South and West Have Primarily Supplied the Substantial 
Growth Requirements in U.S . Pulp Production; New England's 
Pulp Production Has Remained Vi r tually Level 
Since the early thirties, the new supply of wood pulp in 
the United States has been increasing at a substantial rate. 
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This growth in wood pulp production has been experienced 
primarily in two areas in the country, the South and the West. 
By far, the South has led this increase as is apparent from 
Exhibit I on the next page. The remaining regions of the country, 
the Lake, the Middle Atlantic, and the New England States have 
experienced only .a slight increase in their production since the 
early forties. 
A number of reasons are apparent for the increased production 
in the South; themain ones are the rapid growth of trees and low 
wages. It is estimated that the average annual growth rate in the 
South is over fifty .percent greater than that in New England. The 
abundance of labor at a relatively low cost in the South makes pos-
sible more intensive management of forest lands than is economically 
feasible in the North . . Consequently, actual productivity on southern 
forests, in terms of growth per acre, is substantially higher than 
in other sections of the country. Many investors and forestry based 
industries have taken advantage of these conditions where the species 
that can be grown in the South meet their requirements, and have 
relocated operations there. 
2. Paper and Paperboard Production Has Also Experienced Sub-
stantial Growth in the U.S. but Has Lagged in the Northeast 
and in Maine 
In the circle of its neighboring states, Maine is dominant 
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WOOD PULP PRODUCTION 
I 
1930 1940 
Year -
Exhibit I 
Maine DED 
1950 
II 
1960 
in the production of paper. The industry in Maine has primarily 
produced newsprint and specialty papers and, to a minor extent, 
paperboard. While the total paper and paperboard production 
from 1929 to the present has increased 17 6% in the U. S., in 
Maine it has only increased 52%. 
A number of reasons have caused this. The first is 
competition from other parts of the country, primarily the 
South, and to a minor extent from foreign countries; the second 
is the limitations in the supply of available pulp wood in the 
State, historically and at the present time. 
i. In the Northeast, Maine 1s paper production ranks it 
first, however, paperboard production is negligible 
Those Northeastern states engaged in paper pro-
duction which may potentially compete with Maine are 
Massachusetts, New York, New Jersey, Pennsylvania, 
New Hampshire, Vermont, Rhode Island, and Con-
necticut. In this group, Maine leads in the production 
of paper, but other states iead in the production of 
paperboard. The chart on the following page shows the 
'·> 
production of various types of paper in these states: 
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PAPER AND BOARD PRODUCTION (1958) 
(in 000 tons) 
Region and 
State Total Paper Paperboard Other 
Northeast 7,681 4,556 2,496 629 
Maine 1' 6 09 1,565 
Mass. 760 455 290 
New York 1,795 1,065 646 
New Jersey 1' 123 162 670 291 
Penn. 1,599 956 543 
* Other 795 353 347 338 
* New Hampshire, Vermont, Rhode Island, and Connecticut 
ii. Imports of paper are making the industry more competi-
tive 
Around the turn of the century little paper and 
paperboard was imported; by 1958, however, imports 
comprised approximately one-seventh of the total new 
supply. Imports in recent years have been rapidly in-
creas~ng as is apparent from Exhibit ii on the following 
page. Especially significant is the import of newsprint 
which comes in duty free (other types of paper generally 
have duty attached). 
Industry sources have mentioned that it is likely , 
that imports will increase, especially from the Scandina-
vian countries. The possible impact of this situation is 
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believed by some to be particularly grave since producers 
in these foreign countries now have excellent equipment which 
produces a high grade stock. Thus, competition, particularly 
in newsprint, is likely to increase along the Eastern seaboard. 
The impact on specialty papers is expected by these sources 
to be somewhat less. 
3. Though Growth is Expected in the Demand for Pule and Paper, 
Competition is Expected to Continue 
The U.S. Forest Service, U.S. Department of Agriculture, 
has forecast that annual pulpwood consumption will increase to 72 
million cords in 1975, an increase of 106% over 1952. Paper and 
paperboard consumption is expected to increase 85% in the period 
1952 - 197 5. Thus, it appears, that a substantial market will exist; 
however, it is expected to remain competitive due to new producers 
becoming established in the South and also due to increased imports 
from foreign producers. 
II. MAINE'S PULP AND PAPER INDUSTRY IS A MAJOR FACTOR IN. THE 
STATE'S ECONOMY, HOWEVER, ITS POTENTIAL IS RESTRICTED BY 
COMPETITION AND A QUESTIONED SUPPLY OF PULPWOOD 
The pulp and paper industry's production in Maine has comprised the 
largest portion of the state's manufactured product. In recent years, it has 
been increasing; contributing 21. 9% of the State's total manufactured product 
in 1952, it grew to 27. 7o/o in 1958. A good portion of the credit for this 
increase is_ due to the aggressiveness of the industry's management, both 
in meeting competition with incx·eased efficiency, and with product diversi-
fication. Future expansion, of significant proportions, however, is dependent 
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on the supply of pulpwood and on the competitive aspects of the types of 
products produced in the State . Many persons in this industry in Maine 
believe that without a larger supply of pulp, future expansion will be 
curtailed. State foresters, C•Jn the other hand, believe that the pulp supply 
is adequate to support increa,sed production and base this belief on a survey 
of Maine's forests which is being conducted by the U.S. Forest Service. 
1. The Industry's Oper~!_i:~lg Conditions in Maine, Have Generally Been 
Favorable 
For the most part, the pulp and paper companies have expressed 
satisfaction with operating conditions in the state. Labor is produc-
tive and dependable; taxes are realistic and not burdensome; transpor-
tation facilities, mainly related to railroads, have been adequately 
provided. In terms of actual plant operation, only minor complaints 
were voiced . 
. 2. .Management is Progessive and Aggressive 
In . Maine, management of the various paper companies is 
generally alert to industry situations and is aggressive in its opera-
tions. Its future plans for the most part are to maintain operations 
through technological developments and. wherever possible, through 
product diversification. In some cases , the companies have their 
rnarket research departments working on product diversification 
possibilities at the present time. The industry's management seems 
to be both aggressive and progressive. 
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3. Industry Leaders Believe that Only a Nominal Increase in the Industry's 
Growth Can Be Anticipated Under Pre sent Conditions; State Foresters 
Believe Increased Production is Presently Possible 
Industry representatives have stated that two factors inhibit 
extensive growth in this industry as it presently exi sts: first, the 
limitation of pulpwood supply, second compet ition. State foresters 
in reviewing preliminary figures , from the U.S. Forest Service sur-
vey feel that the growth/ cut ratio o f pulpwood has been understated . 
i. The pre sent growth level of pulpwood would permit only a l O% 
long term increase in production according to industry leaders 
In discussions with some of the larger producers of pulp 
and paper ;in the State, it was generally estimated on a sustained 
yield basis, that only approximately a 10% increase in industry 
capacity could be reasonably expected. The limiting factor they 
contend is the supply of pulpwood produced under pre sent condi-
tions. Thus, while the study on Maine's forests by the U.S. 
Forest Service may show that a larger supply of pulp is available. 
it is important to note that those per sons who plan production in 
the pulp/ paper industry are basing their future plans on their 
belief of a relatively limited growth in the supply of pulp in the 
State. It may be necessary for the State to correct this impres-
sion once data is available from the survey . 
ii. Competi t ion in the paper market is expected to be rm re severe 
in the future 
Some of the larger p roducers of paper have voiced the opinion 
that competition in the more common t ypes of paper will be on the 
increase This compe t i tion stems primarily from two sources, 
the South and for e i g n p roduc er s . 
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iii. The newsprint market is particularly vulnerable 
In newspr int, competition from Southern producers 
has narrowed th e market for Maine's product. At 
one time 1-..faine serviced many Southern states with 
newsprint. Now, former customers are purchasing 
locally. Wh:L le it generally is conceded in the industry 
that Northern newsprint is of better quality, many 
southern buye rs have accepted their local products on the 
basis that it is "good enough" . 
The recE~n.t production of newsprint in the South 
coupled with increasing imports and the current production 
in Canada and the Lake States, has fairly well defined the 
geographic market area for newsprint from Maine. This, 
of course, is due primarily to transportation costs. Thus 
the natural market now serviced by Maine generally falls 
in the Northeast and East Central, an area which extends 
south to Pittsburgh and west to Ohio. Generally a good 
portion of these Northeastern and East Central States can 
be serviced competitively from Maine if low cost European 
imports do not make significant inroads. 
To an increasing extent, foreign producers may 
pose a problem in the newsprint market along t.."l:le 
Eastern seaboard . It is reported that the quality_ of 
their product is good and is cheap . Newsprint is 
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-imported duty-free; thus, severe competition is expected 
by the industry in such large market areas as Boston and 
New York. 
4. More Emphasis is Being Placed on Specialty Paper 
50 
40 
Volurne 
30 
20 
10 
0 
Northern specialty paper is generally considered superior 
to that produced in other parts of the country . Thus, in specialty 
lines such as book and letter paper, there exists a natural advan-
tage for the Northern producers. Foreign competition is also 
somewhat restricted, since duty is imposed on specialty paper 
imports. 
Growth is being experienced in vario~s types of specialty 
paper. The chart below shows this upward trend in the U.S. 
new supply(per capita) of some specialty papers since 1920. 
UNITED STATES NEW SUPPLY OF SELECTED 
SPECIALTY PAPERS 
(Pounds Per Capita) 
Tis sue 
1.920 1930 1940 1950 J. 960 
Year 
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In many cas e s, the large paper compa nies have recognized 
the natural advant age tha t lies in thi s production of specialty 
papers. Those that are not in the field to any significant degree 
are doing research a.nd development work on it, while those 
presently in this ar e a are expanding their lines. 
5. Paper Companie:> De pendency on a Sustained Pulpwood Supply 
Has Prompted Tlie~r AcqUlsitwn o f Large Tracts of Woodlands 
In total, the large pulpwood users own a significant por-
tion of the total c om mercial forest in Maine. In most cases, 
these holdings sup p l y their pulpwood requirements; however, 
to supplement the i. :r requirements, these companies purchase a 
quantity of pulpw ood from other private owners, the farmers 
for the most part. Such a policy serves two purposes: first, 
it increases the i r total potential supply of pulpwood, and, se·cond, 
it permits trees on their own holdings to increase in volume, 
thus improving their own pulpwood holdi ngs. 
6. The Large Holdings of These Volume Consumers Limit the 
Forestry Resources Ava1lable to Other Large Users of Forest 
Products 
Since present pulp and paper companies are dependent 
on their inventory of trees, they ar e hesitant to dispose of their 
holdings and of trees in the species which are used in their 
operations. This limits new industry requiring substantial 
quantities of forest products for raw material. Smaller 
industrie s, in t e rms of sma ller vo lume consumption, could be 
accommodated, h o wever, if they could d eve lop suitable sources 
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of supply. 
l t would be desirabl e fo r new indust r ies t o di r ect their attention 
toward the utilization of those species not required by the pa per com-
panies. The most importa n t species fo r pulp have bee n fi r and spruce; 
in addition, small sized hard woods can pre sently be used . Thus, trees 
that will most likely be a vailable for o ther industry would be those of 
timber size and of species not desira ble for pulpwood. 
III . OPPORTUNITIES FOR EXPANSION RELATE P RIMARILY TO PRODUCT 
DIVERSIFICATION IN SPECIALTY PAPERS, OTHER PAPER PRODUCTS, 
AND LIGHT WEIGHT BOARD; THE FEASIB I LITY OF CHIPBOARD PRO-
DUCTION WILL BE STUDIED 
Various firms in the industry are already working on the problem of 
increasing their potential in Maine. For the most part, their activities relate 
to developing additional lines of specialty papers. Other paper products and 
also light weight board might also be appropriate . The outlook for a chip-
board will be investigated in a new study sponsored by the State and the 
Small Business Administration. 
1. It is Advantageious to Manufacture Specia lty Papers in Maine 
The paper industry is firm in its conviction that paper produced 
from northern pulpwood is superior to the South's product. This evalu-
ation coupled w~th the tariff str uctu r e on specialty paper imports , lends 
a decided advantage to Maine 1 s indust r y in the production of such 
papers. Applications of pape r int o the following lines , therefore, would 
appear fruitful to the industr y: b o oks , m a ga zines, stationery, various 
advertising pieces , and deco rativ e pa ckaging . 
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2. Production of Other Types of Pulp and Paper Products Could 
Expand Industry Volume 
In some cases, production of specialty products already exists 
in Maine; however, this area appears quite lucrative in view of the 
expanding economy and new developments in paper and coatings. The 
industry might well consider this area for further expansion pos sibi-
lities. Some products made from pulp and/ or paper that would lend 
themselves to production would be clothing, va ses, water coolers, 
and disposable gloves. 
3. Chipboard Production Will be Re-evaluated in a New Study 
In the past, two factors have been cited (by forest analysts in the 
U.S. Department of Commerce) which had an impact on the feasibility 
of the production of chipboard in its present form in Maine. These 
were 1) the lack of concentrated . supplies of chips or materials avail-
able for their processing, and, 2) the high cost of freight involved in 
shipping chipboard any long dis.tance due to its extremely high weight 
to cost relationship. While relatively large quantities o£ chips and 
cuttings are available throughout the State, the supply in any local 
geographic area has appeared inadequate to support an economic chip-
board production. With respect to high freight costs, all chipboards 
today are quite heavy, averaging around one and a half to two pounds per 
square foot for three-fourth inch thickness, while the wholesale selling 
price is fairly low, around twenty cents per square foot. This low 
cost, necessary to enable the chipboard to compete with other products, 
restricts the proportion of total cost that can be allocated to freight. 
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At the present time, a new study to evaluate the pre sent 
potential of chipboard production. in Maine is planned . This study 
entitled, "The Particle Board Potential in Maine and How it Will 
Affect Small Manufactur.·ers", will commence in July, 1960 and will 
be sponsored by the De partment of Economic Development and the 
Maine Forest Servi. ce t :O.rough a research grant from the Small 
Business Administration. 
4. bevelopment of Light Y,J eight Board May be an Alternate to 
Chipboard 
A development pa ssibility for the industry might be in a 
light weight building bc).ard. Essentially, this board could serve 
many of the same purposes of present chipboards, through it 
may utilize a hollow core or honey- comb techniques to achieve 
the light weight characteristic. In the production of such a product, 
the raw material situation and freight requirements would be less 
than in present - chipboards and the freight costs would be 
decreased, thus minimizing the pre sent disadvantages to chip-
board production in Maine. 
* 
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IV . A PLAN OF ACTION 
On a nationwide basis, the pulp and paper industry will experience 
significant growth in the next decade. Maine ' s industry can share in this 
growth by concentrating on those pulp and paper products which can 
most advantageously be manufactured in the State. At the pre sent 
time, Maine's pulp and paper industry has established itself as a 
quality producer; now it behoves the industry to capitalize on this 
reputation in other product areas. A suggested plan of action to 
enhance economic growth in this industry is outlined below: 
1 . One of the foremost needs of the pulp and paper industry is to 
develop new pulp and paper products; thus, the State could best 
serve this industry by encouraging more firms to look into 
product diversification. Some are already active in this 
endeavor so discretion must be exercised in the manner of its 
promotion . One approach to this situation might be to encourage 
product research through industry sponsorship at the State 
University . Such an approach would serve to m.ake more fir ms 
cognizant of developments in pulp and paper products without 
showing partiality. 
2 . The research into new products could profitably be directed 
toward the development of a light weight construction board, as 
one item in the program. This particular product coutd be 
designed to utilize the waste products presently existing in the 
State , thereby, virtually creating a. new industrial activity 
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from what currently is considered a waste product. A suggested approach 
to the development of this product would be to make use of principles in 
hollow- core or honey- comb construction. The assistance of the research 
groups of the Forest Products Laboratory of the U.S. Forest Service 
at Madison, .W is cons in should be secured in conducting a feasibility 
study of this product. It would be profitable to encourage private indus-
try (some of the larger producers in Maine) to jointly sponsor this pro-
gram . 
This suggestion is illustrative ofa new product that may be deve-
loped within this industry; other product ideas such as disposable 
clothing, gloves, etc. should also be investigated. 
3. ln the industry, forestry management should be intensified in the growth 
and in the replenishing of species important for lumber and woodwork-
ing (Birch and White Pine). The research currently being directed 
toward growing birch is the type of program necessary to extensive 
replenishment of this species and needs to be continued. 
A program to achieve these objectives should be directed to the smaller 
land owners as well as to the other landowners who presently own the 
larger tracts of forest land in the State. The State, through its 
forestry division, currently is doing an admirable job with the man-
power available; in 1959 their seventeen service foresters gave assi.st-
ance to 2877 woodland owners and inspected 72,207 acres of woodland. 
To further extend their scope Gf coverage (there are approximately 
77, 000 private and fa:cm owners of woodlots - excluding forestry based 
industry) consideration should be given to meetings with grru ps of 
these landowners in addition to individual contact. Perhaps it might be 
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possible to set up in various locals a one or two day program where 
the forester would demonstrate on a typical woodlot the forestry 
practices that would be most :beneficial. Similar programs have been 
quite successful in demonstrations of farming techniques - they could be 
worthwhile here too. 
It may ~lso prove advantageous to develop an economic study on growing 
trees ahd on profitable harvesting in Maine forests. The regional of-
fice oftne U.S. Fore:st Service may assist in developing the study; a 
similar study is presen tly being, completed by the Lake States regional 
office of the U.S. Forest Service and can prove valuable as a guide in 
the proposed study for · Maine. 
4. As part of the forestry program, an investigation of the tax structure 
relating to forest lands should also be reviewed. In some cases, parti-:-
cularly in the smaller ownerships of forest lands , it may be necessary 
to lessen the immediate tax burden to encourage these owners to retain 
the trees· on their lands until economic maturity .is attained. Some sources 
mentioned that trees were presently being cut prematurely simply to 
provide the landowners with funds for taxes among other expenses. In 
the case of the larger owners, the tax device may be designed to en-
courage the growth of the desirable lumber species, the White Pine 
and the Birch. 
The program developed by New Hampshire wherein taxes are assessed 
on the timber harvested, has been suggested as being one of the best. 
A comprehensive evaluation of Guch a tax change should be developed 
by the State. 
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CHAPTER THREE 
LUMBER AND WOODWORKING 
LUMBER AND WOODWORKING 
Continuing with the industries related to forestry res ources in Maine, 
this chapter covers the !umber and woodwo rking industries. While these two 
ictivities have much in common, they are significantly di fferent in m a ny res-
pects. Lumber operations generally enc ompass the mill t ype o f ope ra tions 
which saw timber into various sizes , producing boards, squares , dimension, 
etc. It may include a limited amount of other mill a .ctivities such as conversion 
to paneling, and custom cutting. Usually the manufacture of plywood is also 
included in this category. Woodworking involves the re-manufacture of lum-
ber into wood products such as dowels, spools, furniture, millwork, etc . 
This chapter is divided into two sect ions, the ' first section reviews 
the lumber industry in Maine, the second covers Maine's woodworking industry. 
SECTION ONE - THE LUMBER INDUSTRY 
I. MAINE'S LUMBER PRODUCTION WHICH HAS SHOWN RENEWED VIGOR 
AFTER A LONG TERM DECLINE, NOW RANKS SECOND IN THE NORTH 
EAST 
In comparison to total U.S . producti o n o f l um.be r, M ain e produces 
about 1. 4 percent of the t o tal. In comparis on to t he N o rthea s tern sta tes, 
however, Maine ranks second in t o ta l p r od uct i on b ut is fi r st in the 
production of softwoods. Main e's lumbering a ct ivit y h a s u nde r g one much 
change; in the early 1900's, Maine's lumber producti on w a s a ppr oximately 
double of what it is today . H owever, on c e the virgin fo res t s were c ut-
over, production rapidly diminished . Only in recent ye a rs ha s i.t regained 
some of this lost ground. 
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l. In the Northeast, Maine Ranks First in Softwood Lumber Pro-
duction and Third in Hardwood 
Maine's production of softwoods far exceeds that of ahy 
other of the Northeastern states, being about fifty percent 
greater than New Hampshire, the next largest producer . In 
I 
hardwood lumber production, Pennsylvania i s foremost, New 
York second, and Maine third. The table below shows the pro-
duction of lumber in the Northeastern s tate s: 
Lnmber Production (1954) 
(in 000' s of board feet) 
Region and State Total Softwood Hardwood 
Northeast 1,872,640 1,021,506 851,134 
* 
Maine 394, 542 
New Hampshir e 271,231 
,~ 
Other New England 325, 595 
New York 361,652 
New Jersey 28,203 
Pennsylvania 491,417 
359, 141 
219,962 
225, 665 
133,124 
83,614 
Vermont, Massachusetts, Rhode Island, and Connecticut 
84,894 
51,269 
56, 630 
228,528 
22,010 
407,803 
2. Maine's Long Term Trend - A Decline in L umber Production 
From 1900 to the Early 1940's Then a Slight Improvement 
Early in the 1900's the production of lumber was close 
to a billion board feet annually, it decl ined to around 300 million 
board feet in the thirties then increased s li ghtly to a little le ss 
than half a bill ion board feet in the 1950's. The production of 
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lumber in Maine since 1869 is shown below: 
1860 
LUMBER PRODUCTION IN MAINE 
(millions of board feet) 
1880 1900 1920 
Year 
_.-· 
,..--· 
1940 1960 
3. Maine 1 s Lumber Production, Predominating in White Pine in 
Softwoods and Birch in Hardwoods, i s Rapidly Decreasing the 
Available Invent9,ry of These Species 
At the present time, softwood production in Maine centers 
around White Pine, Hemlock and Spruce ; hardwood production 
is primarily in birch . The production of the var ious species 
in 1956 is shown in Exhibit HI on the following page. 
In the two main species, the Whi te Pine in the softwood 
and birch in the hardwood, the large sawtimber i s heing cut 
faster than it is being replenished. The White Pine especially 
is being depleted; it i ~1 estimated t ha.t the new growth of saw·-
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Exhibit III 
Maine DED 
LUMBER PRODUCTION IN MAINE (1956) 
(O,OO's of board feet) 
Softwood: 
White Pine 
Hemlock 
Spruce 
Cedar 
Fir 
Other (Norway, Pine, 
Tamarack etc. ) 
Hardwood: 
Birch 
Maple 
Beech 
Oak 
Ash 
Popple (Aspen) 
Other (Elm, Basswood, 
etc. ) 
261 , 538 
70, 101 
63, 734 
12,700 
8,214 
9 592 
425,881 
78 , 658 
19,781 
8,497 
5,461 
3,565 
1,062 
7,278 
124, 303 
61. 5 
16 . 5 
14.9 
2.9 
1.9 
100.0% 
% 
63.2 
15.8 
6.9 
4.4 
2 . 9 
.8 
6.0 
100. 0% 
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timber is only half of the present cut . In the case of the birch, new 
growth is estimated to be twice the amount of the cut . however, this 
is in relatively small size trees, the larger ones are being rapidly 
cut out. 
4. The Timber Available Today is of Lower Quality Than That Previously 
Available; This Situation is Found in Many of the Eastern States 
Of significance is the fact that present production represents what 
generally is considered to be a lower grade product than that experienced 
previously due .. generally .. to the smallet timber now available. This 
condition is found in many Eastern States and is generally attributed to 
indiscreminent cutting of woodlands . 
A significant increase in quality _can result from permitting 
trees to attain maturity. It is the growth of these latter years 
which produces the clears (lumber without knots) and select stock. 
Earlier growth contains a considerable quantity of knotted stock which 
is of decidedly lower quality . It is also possible, according to State 
foresters, through the pruni ng of small pole timber with saws, to 
reduce the time required to acquire clear lumber , a practice es peci-
ally fruitful on the White Pine s pedes. 
In Maine, industry foresters generally recognize that the quality 
of present trees and the resulting lumber is considerably below that 
which existed in the past. Since trees are not permitted to grow to 
complete maturity, a process taking upwards of 60 years depending on 
species and site, this low quality situation will persist unless more 
intensive forest manage ~':nent is pract i ced which will increase growth 
rates and reduce the time it t a kes various species to reach the sizes 
and quality desired. 
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II. WHILE LUMBER PRODUCTION HAS GRADUALLY INCREASED, 
LIMITED PROFIT OPPORTUNITY HAS BEEN EXPERIENCED BECAUSE 
OF SEVERE COMPETITION AMONG MANY SMALL SAW MILLS AND 
THE LACK OF MATURE TIMBER 
Lumber operations have contributed considerably to the econ-
omic activity in Maine sinc e its existence. In 1958,lumber activities 
constituted 8! 2o/o of the total manufactured product of the state. In 
terms of productipn however, the present production is far from the 
peak achieved in 1909. The interim period has witnessed a decline 
through to the forties; then an increase in the early fifties to a level of 
approximately half of that a chieved at the peak. While the operations 
recently have been on the increase, the producers have ne;vertheless 
experienced considerable competition. 
In many cases, the lumber manufacturing activities of small 
producers in Maine are considered highly marginal, causing numerous 
producers to enter and leave the market periodically. To a great extent, 
the marginality of the industry is due to the large number of small 
producers and to the manner in which they operate; and is due also to 
the small size timber they must utilize to produce lumber . 
1. Maine's Lumber Industry is Characterized By The Small 
Producer Who is Usually an Inefficient Operator 
In 1954, Maine had approximate! y 505 active sawmills 
and planing mills in operation and employed over four thousand 
people. Of this total, only sixty had twenty or more employees. 
Most of the small operators depend primarily on small forestry 
tracts in which to operate . They have limited equipment with 
which to work . Marketwise, they are in an inferior position, 
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depending principally on lumber purchasers (commission men) 
from the Boston area. Thus, the small operator is generally 
at an economic disadvantage from both a production and 
marketing standpoint. 
i. Small operators serve the purpose of utilizing small 
stands of widely dispersed timber 
In some of the areas of the state there exists 
relatively small stands of timber at widely separated 
locations. These stands are usually found in farm wood-
lots. The small operators with their semi-portable rigs 
are in a position to set up an operation for a limited 
time then move to another area as the timber source is 
depleted. While many of these operators are marginal 
producers, they do serve to utilize this available timber 
in perhaps a more economical manner than would be 
achieved by hauling it considerable distances . 
ii. Small operators concentrate on rough boards and small 
stock used in the woodworking industry 
Most of the production of the smaller mills 
centers around rough boards and rna y include squares 
and other small stock which would be useful in the wood-
working industry . Actually , the limitations of their 
equipment and the size of the timber available require 
these operators to work primarily with small stock . In 
boards, eight inch w i dths and sixteen foot lengths are 
generally the maximum a ttained ; most cuttings are 
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considerably smaller, however . Squares and other small 
stock vary, but usually are in sizes of a few inches in thickness 
and in width, and generally less than ten feet in length . 
iii. The inefficier.~.f small operators is costly to the industry 
A general characteristic of these smaller operators 
is that they genera lly operate with antiquated equipment and 
usually have on ly limited funds available. As a result they 
tend to produce a sub- standard product which brings a low 
price on the m a .rket . This sub- standard condition, while 
due in part to the equipment which these operators utilize and 
to inadequate zn:LJ.l foundations, is also due to the poor practices 
followed in subsequent processing. Inexperience in sawing 
for grade is common among sawers in the pine area as well 
as elsewhere . 
One of the most detrimental practices is the incorrect 
stacking of rough boards for air drying - thus causing excessive 
warpage and checking , and stain. Another stems from the lack 
of suitable cover which causes waste in top layers of each pile. 
Both of these practices result in sub-standard boards which 
bring a low price or are considered a total loss . 
iv. Small producers are limited in sales negotiations and usually 
are at a disadvantage 
Quite frequen tly sn1.all producers are at the mercy 
of agents representing lumber purchasers from the Boston 
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area who, in effect, tell these producers what they will pay 
for their stock. This is due, in many cases, to the sub- standard 
stock produced. It generally is also conceded that the sales 
price of lumber produced by the smaller operator is depressed 
because of their need for cash advances to continue operating; 
in many cases, their position does not permit them to bargain 
with the purchasers or wait until another purchaser appears 
who is interested in their stock and will pay a higher price. 
v. The slight degree of rework and kiln drying limits the profit 
potential of small producers 
It is a rare exception to find kiln drying facilities 
available in most of the lumber mills in the State. Only 
in the case of some of the larger operators are such 
facilities to be found. The impact, of course, of such 
processing would be to increase the quality of the product 
and thus achieve a better return. 
In most cases, it is also apparent that little rework 
of lumber (surfacing, moulding, pattern, etc.) is presently 
being accomplished by smaller prod~cers, and only a few 
of the larger producers are engaged in this activity. 
vi. In summary, the small producers do serve to utilize small 
timber stands but their deficiencies ~uality production and 
marketing hampers seriously their contributi on to potential 
economic activity in M aine 
The severe competition engendered by the 
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numerous small lumber producers in Maine and in neighboring 
states severely restricts the growth of this part of the indus-
try. Undoubtedly, the sizeable production of lumber in 
neighboring states, in hardwoods especially, adds fu\:1 
to the compe:titi ve fire . 
Since 1:!ntrepreneurship is generally encouraged, 
it appears detrimental t o reducE: internal competition by 
restricting the number of producers in Maine. Without 
a suitable mean!; of control, however, the future potential 
of the industry will continue to be hampered by the 
numerous small producers. It is apparent that it is 
necessary to enhance the marketing position of these 
producers to attain more profitable returns. 
2. The Limited Number of Larg e Producers Has Presented Some 
Stability and Growth Potential to the Industry 
The larger producers gene rally operate :fixed-type saw-
mills in fairly dense timber areas . These producers, for the 
most part, are conce rned with the perpetuation of their opera-
tions, but in some cases find profitable operations jeopardized 
by the smaller marginal lumber producers. Such competition, 
coupled with the problem of being assured of adequate supplies 
of timber, creates a reluctance on their part to make large 
investments in capital equipment. In most case s , the larger 
producers, therefore, :foresee only limited expansion possibili-
ties in their operations over the next decade. 
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i. La.r ge operators generally produce higher quality products 
With the better sawmilling equipment they possess, 
the larger lumber producers are able to control their 
cutting operations. The lumber they produce is more 
uniform in size and they are able to be m ore selective in 
the manner of cutting the logs. This results in a higher 
quality product than is attained by the smaller producers 
who generally utilize older portable-type equipment. In 
many cases, the large producers also have more elaborate 
planning facilities which permits the manufacture of 
dressed boards and moulded products such as paneling. 
These additional operations enhance their returns from 
the basic product. 
ii. Marketing, effected by sales representatives, contributes 
to profitability 
In contrast to the marketing channels of the 
small producers, the larger ones generally employ their 
own sales representative or are associated with a particu-
lar lumber commision- man in the Boston area. Such 
representation permi ts these producers to build up a 
clientele for their products and also enables them to 
secure a more proiitable price for their products. In 
a few cases, long term contacts have permitted the pro-
ducers to have a ready market for a sizeable portion of 
their total production. 
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iii. Expansion possibilit,ies presently appear limited to 
ten to twenty-five percent 
For the most part, the large operators are 
planning limited expansion - perhaps in magnitude of 
ten percent "::o an optimistic maximum of twenty-five 
percent . This is primarily controlled by management's 
opinions regarding timber availability on a sustained 
basis; many operators believe that a ten percent expansion 
is all tha t can be anticipated. 
In practically each case, this limited expansion 
will neceBsitate capital expenditures and will add to the 
employment of these firms. However, it is conceivable 
that the increase in these particular operations will be 
at the expense of smaller producers and might result 
in only slight increase in employment and production 
from a statewide viewpoint. 
iv. In many cases, the lack of familiarity with new equipment 
and markets hampers expans1on 
It was learned that many producers were un-
familiar with the devices for more refined manufacture 
of lumber - such as electronic glueing. This has hampered 
economic expansion possibilities since the small size 
lumber with its knotty characteristics has been sold as 
common stock which commands only a low price. Utili-
zing glueing and other modern techniques would permit 
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the production of wider boards and of clear stock, there -by 
significantly increasing the value of the product and enlarging 
the potential market. 
v. Custom production, being virtually non-existent is also 
restricting expansion 
Much of the production of the larger companies ~is 
centered around standard sizes of dimension and boards . 
. While some of the large producers have equipment for kiln 
drying and some standard miLling, as paneling for example, 
they have not d one too much in extensive remanufacture 
as in mouldings, in glued stock, or in cutting stock to 
special sizes. Some of these avenue s of customizing the 
operations have been considered by these producers but no 
definite plans are generally in sight . 
In many cases lumber producer s have hesitated 
to bid on requ~st for custom work; those who have, have 
claimed this activity is a fair ly profitable one. 
3. Plywood Operations Have Experienced a Long Term Decline 
Plywood is a relatively minor item in Ma ine, comprising around 
one half of one percent of all percent of Maine 1 s industrial production 
and only five percent of the lumber and woodworking production . . The 
dollar volume of the industry in Maine has fluctuated betvv·een six 
and eight million dollars annually through most o f the fiftie s decreasing 
slightly in the more recent years. This is reportedly due to compe-
tition from plywood producers i n other parts o f the count ry and overseas. 
ARMOUR RI;StARCH FOUNDATION OF ILLINOIS INSTITUTt OF TtCHNOLOGY 
- 34 - P r oject 9-020 
Fina l Report 
Some of the plywood firms that had been engaged in specialties 
have gone out of business in recent year s. 
The plywood prod ucers which remain in the State generally 
.concentrate on birch door and cabinet plywood and container grades. 
This stock is shipped to out- of- state fabricators of the final product. 
One firm, for exarnple, sends the plywood to a door manufacturer 
in the Midwest who, in turn, produces cabinet and flush doors with 
the stock . 
With the present d ifficulty in securing high grade logs (which 
is voiced by most prodt;.cers) there appears to be little opportunity 
for expansion in the nea.r future. The plywood manufacturers 
are also reluctant to enter into some of the other markets because 
of costs (in comparison to foreign imports and to other Southern 
and Midwestern producers) and a corresponding lack of market 
outlets for such products. 
4. Many Lumber Operati.ons in Maine Lack C ost Control 
It is typical in the industry that little knowledge is available 
on the cost of particular operations or on particular products. 
Most of the manufacturers rely on quarterly or annual income 
statements to learn whether ope rations have been profitable. 
In general pricing, · t I I "gues st1ma ·e s , based on past ex-
perience, are most frequently used to guide quotat ions , 
although occasionally the technique of producing trial runs was 
used to estimate co sts. This lack of information is perhaps 
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one of the reasons producers are reluctant to quote on specialty 
jobs; in many cases it is also one reason for unprofitable 
operations - the entrepreneur is not aware of the -costs involved 
in his production. 
5. Financing is Available to the Larger Companies But is Often 
Unavailable to the Smaller Ones 
Most of the large companies expressed little difficulty 
in securing money for their use in current operations and in 
expansion. They were mainly concerned, however, with 
effective use of such funds, especially 'in regard to expansion 
of sawmill operations. This is attributed to the dim view they 
take on the future supply of timber. 
Smaller operators generally found it more difficult to 
secure funds since their operations were considered more 
mobile and of marginal productivity. Their history of failure 
has c\:tused this reluctance on the part of financial institutions. 
6. Management Has Tried to Realistically Appraise Expansion 
Potentlal 
Those who have been in Maine a long while frequently 
· refer to the difficulty of procuring quality logs now as compared 
to the past. The management of most companies is aware that 
it must work with smaller timber if operations are to be sus-
tained. In view of this supply situation, most produc-ers have 
plans for only nominal expansion- in many cases this refers 
to increasing the effici ency of present equipment and not to 
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physical expansion. Thus, two situations generally have seemed 
to evolve: One group of producers is satisfied with the status 
quo, the remainder toy with possibilities of diversification 
but have no concrete plans. Onl. y a very few have definite plans 
for future operations and possible limited expansion . 
7. A Trend May Develop Toward Larger Sized Operations W ith 
the Resulting Elimination of Some Smaller Producers 
Many of the medium to large sized companies indicated 
their desire to acquire additional forest land. This would assure 
them of a more ample supply of timber for future operations and 
would permit them some degree of expansion. Such a trend 
would likely restrict the smaller lumber operators; but by no 
means would it elimina te them. While it is difficult to assess 
exactly the value of this likely trend, it appears to offer econo-
mic expansion possibilities on a statewide basis. Quite likely, 
these firms will be capable of more elaborate production and 
will upgrade the quality of ~aine 's lumber product. 
8. Research in Lumber Processing Resides Mostly with the 
Government and Equipment Suppliers 
It has been a characteristic of the lumber industry pro-
ducers (nationwide) to be more concerned with the marketing 
aspects of lumber in board form than to be concerned with 
advancing the technology of the industry. Thus, most of the 
developments have originated from the initiative of production 
equipment manufacturers and from research conducted by the 
U.S. Forest Service. 
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In more recent years a few of the major lumber companies, 
pr imarily in the West, have established their ovvn research 
groups to w ork on new product applications a s well as on 
processing techniques. In comparison to other industries 
however , the degre e o f research associated with the lumber and 
forestry industry h:ts been extremely small. 
Lumber prodllc:er s i n the State of Maine, while perhaps 
l!nable to support extensive research, could well take advantage 
of work being done by b e U.S. Forest Service. Actually, they 
should request that some some development work be directed 
toward the problems encounte red by Maine producers . 
III. OPPORTUNITIES EXIST F OR ENHANCING THE ECONOMIC RETURNS 
IN THE LUMBER INDUSTRY 
A nllmbe r of possibi lities pre sent themselves for Maine producers 
to enhance their activities. Some of the most promising opportunities 
are the following: 
Expand air and kiln drying of lumber 
Increase processing into 
planning operations 
mouldings 
paneling 
custom cutting 
Upgrade quality and size through glued stock 
Manufacture specialty lumber items from the hardwoods such 
as block flooring 
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These suggestions revolve about one theme: Increase the amount of 
work done on lumber in Maine before shipping it out. While limitations 
exist on substantial increase in the volume of lumber production in the 
near future, no such restrictions are imposed on the amount of work 
done on this material before it leaves the state. 
Another consideration for enhancing the industry's potential re-
lates to establishing an association of producers for the purpose of 
(1) disseminating market information and (2) providing for research 
activities. Most producers in the State are too small to do these functions 
independently~ however, jointly, they could support these activities. 
In the case of the smaller producers, it might additionally be 
desirable for them to have market representation in the form of a common 
sales agent or sales association which would, in effect, act as their 
salesman in selling their products. It is not proposed that only one 
representative be used in the latter situation; rather, it may be de sir-
able for a single ageri: to represent a few producers, there being a 
number of such representatives for the small lumber producers through-
out the state. 
Impact of Canadian competition for Maine stampage and lumber 
markets needs study . 
* 
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IV. A RECOMMENDED PLAN OF ACTION 
To effect the opportunities for the lumber industry as enurne rated 
above, the following should be taken into cons ide ration: 
1. Lumber producers should be encouraged to form a local organi-
zation. The organizat ion of lwnber producers should be orientated 
toward three activitie s : the total industry, the large producers, 
and the small producers. Where common problems exist through-
out the industry, as in research and marketing, the organization 
would function as g en.e ral re presentative. In dealing with the two 
segments of the indu.stry, the large and the small producers, 
it could design indi vidual pi'ograms to suit the character of each. 
It is likely that the State could encourage industry leaders to 
initiate such an organization and aid them in their initial 
establishment. It would then fall on the industry to maintain the 
operation. 
2 . A program on cost control should be established. A seminar 
type of program on management and cost control should be developed 
by the association, if it exists, or spearheaded by the State with 
the cooperation of the U.S. Forestry service a nd the University 
of Maine. Both of these latter groups as well as leaders in the 
industry, could supply qualified personnel to p r esent the seminar. 
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3. Expansion of custom work should be encouraged. One basic require-
ment necessary to fulfill this objective is to make the producers 
aware of custom production possibilities and the techniques to be 
used in its achievement. This can be effected in two ways: one 
is through individual consultation with various producers in the State, 
the other is through joint meetings or an industry seminar as 
proposed above. In these conferences, it would be most appropriate 
to have samples available of some of the product possibilities, such 
as glued- stock, new de signs, inpaneling, etc . and also have available 
the anticipated costs of the production of these items. In addition. 
a model example showing anticipated results of operations before and 
after the incorporation of custom production, would assist m 
highlighting the advantages of such a program. 
4. A study should be conducted of the effect on Maine 1S lumber industry 
of the export of stampage and logs to Canada. It is believed by State 
foresters that a large quantity of timber is bein,g shipped into Canada 
for manufacture into lumber and various woodworking items. It is 
possible that this practice could be to the future detriment of Maine's 
industry. 
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SECTION TWO 
THE WOODWORKING INDUSTRY 
Woodworking refers to the production of various products from lumb~r 
and pmber. The activities in the v;.•oodworking industry generally can be 
grouped into two categories, wood products and wood furniture. Wood products 
are further divided into millwork, wooden containers, and miscellaneous wood 
products. Millwork includes the manufacture of doors, sa.sh, cabinets, etc.; 
wooden containers include vegetabl e baske ts, boxes, etc; miscellaneous wood 
products (Standard Industrial Cla.:;:s ification Number 2499) includes turning and 
shaping wood, and the manufacture of other wo od products such as dowels, 
toothpicks, and stepladders. 
This section presents a description of this industry as it presently 
exists in Maine and in the Northeastern states and outlines steps which might 
be taken to improve its economic position. 
V. IN THE NORTHEAST, MAINE'S WOODWORKING INDUSTRY RANKS 
PARTICULARLY HIGH IN GENERAL WOOD PRODUCTS MANUFA C-
TURING 
Maine holds a favorable status in general wood products manu-
facturing activities in the Northeast; in New England it shares top 
position with Massachusetts . Most of this production is derived from 
the category, miscellaneous wood products; in Maine th~s refers to 
production of such items as dowels, spools and other wood turnings in 
addition to some specialty lines as wood flour (wood reduced to small 
particle size resembling wheat flour), toothpicks, and fences. In the 
Northeast, only two states, New York and Pennsylvania, exceed Maine's 
production. Exhibit IV on the following page, shows production for 
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Exhibit IV 
Maine DED 
VALUE ADDED BY MANUFACTURE ( 1954) 
(In $ 000' s) 
Wood Furniture 
Total Products (wood) 
New England $141, 682 $82, 050 $59, 632 
Maine $ 26, 549 $ 24, 745 $ l, 804 
New Hampshire 20, 306 1 3, 1 74 7, 132 
Vermont 14, 203 8,982 5, 221 
Massachusetts 64, 594 25, 839 38, 7 55 
Rhode Island 1, 552 l, 214 338 
Connecticut 13,411 7, 343 6, 068 
Middle Atlantic $299. 373 $130,677 $168, 696 
New York $166,134 $ 69, 019 $ 97, 115 
New Jersey 44, 321 24, 725 19, 596 
Pennsylvania 88,913 36, 930 51, 983 
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the Northeastern states in terms of value added in manufacturing. 
Furniture production appears to be a weak spot in Maine when 
compared to its neighboring states . In New England, Maine's furniture 
output is very low, ranking only above Rhode Island. In the North-
eastern region, the production of other wood products such as office 
furniture, screens , and shades, exists primarily in New York. (The 
data on furniture in Exhibit IV, refers to SIC 2511 and 2512, Wood 
Household Furniture upholstered and not upholstered). 
VI. MAINE'S INDUSTRY IS COMPETITIVE, BEING CHARACTERIZED BY 
MANY SMALL PRODUCERS OF LOW VALUE ITEMS 
In Maine, the woodworking industry is considered one of the 
most competitive; the competition originating both within the state, 
between various manufacturers, and also from producers in neighboring 
' 
states and in the South. Present employment is approximately 5400 
people, 5. 4o/0 of the total work force. Total value adqed by manufacture 
was about forty-three million dollars in 1958, which represents 3. 2% 
of Maine's total production. In comparison to 1947, employment de-
creased by 6. 5% whereas value added increased by 18. 2%. The apparent 
trend in increas ed value added per employee is favorab,le; the industry 
should strive to further increase this relationship together with in-
creasing ernploytnent. 
l. The Typical Woodworking Operation Utilizes Old Facilities, and 
Employes Less Than Thirty Persons 
The typical woodworking operatJon in Maine is housed in 
in a small frame factory building, one which is quite old but 
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generally well maintained. The equipment for the most part has 
served the operations for many years, in many cases being 
specialized type of machinery. Employment is generally less than 
thirty persons per plant; rriany of the operations are local job 
shops manned by less than five persons. In furniture manufacture, 
for example, sixty-two pel,"cent of the establishments employ less 
than twenty workers. A good portion of the labor force is female 
help where the work is ligpt. 
2. Production Being Geared Toward Specialization Limits .Product 
Diversification 
Manufacturers generally specialize by type of product, there 
being three distinct groups which comprise the major portion of 
the industry: wood specialties, dowel manufacture, and furniture 
manufacture. Wood specialties include specialty turnings and 
I 
flat work such as spools, handles, tongue depressors. -ice cream 
sticks, etc. Dowel manufacture refers to round stocks varying 
between 1/8 11 and 3/4" in diameter and generally 4 1 and less in 
length. Furniture includes numerous pieces made primarily from 
birch, hard maple, and pine. 
I' 
In numerous cases, the novelty turnings manufacturers have 
extended operations to include some modification or remanufacture 
of the basic dowel stock. Items that are typically produced would 
include handles, pegs, toy ,components. In some cases, these 
latter items are also finished by being stained or painted. 
In furniture manufacture , the production equipment is of 
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the general woodworking type; in the case of dowel and flat work 
production, however, specialty machinery is generally employed. 
Specialized equipment can only be used for the purpose for which 
it was designed and is not adaptable to modification for the pro-
duction of other wood products. Many of the smaller producers 
who presently operate such equipment, therefore, are restricted 
in product diversification unless new equipment is procured. 
3. Competition in Specialties is Keen, but Appears Only Moderate 
for Quality Furniture 
Competition originates from two main sources for the 
producers in Maine. In the case of the dowel manufacturers, 
the many companies in Maine compete among themselves; in 
the case of other specialty items and furniture, competition 
or!ginates in neighboring states and in the South and is also the 
result of technological change. 
Dowel manufacturers in Maine have severely criticised 
each other for maintaining low pric.es which do not permit ade-
quate profit margins to be realized. Since little differentation 
exists in the product of the various manufacturers, the one 
quoting the lowest price generally secure.s the business. Thus, 
many dowel producers have voiced the opinion that a few firms 
have cut the industry's throat by not increasing prices (prices 
have been virtually unchanged since the early fifties). Where 
a few manufacturers have attempted to increase prices, they 
have been forced to retreat since others have not followed suit. 
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In specialty manufacture, competition stems from two sources, 
the introduction of plastics and an increase in wood manufacture in 
the South. Most of the items affected are relatively low price 
products - spools, tongue depressors, etc. Where plastics have 
replaced the items little opportunity exists to recapture them; 
however, where competition stems from either neighboring states 
or from the South, some of the market can be recaptured by various 
means - intensified marketing being one example . It may also be 
possible for some of these firms to expand into the manufacture of 
plastic products . 
Competition in furniture must be evaluated in terms of the 
limited production existing within the State. It was found that firms 
producing a quality and well designed product had a good outlet for 
their items in both the Eastern states and in the Midwest in some 
cases. This is contrary to the impressions voiced by many people 
in the state who felt transportation costs were too excessive to enable 
Maine to compete with other states in furniture production. Where 
severe competition was experienced in the eastern markets, it was 
believed that it was due to the production of common type furniture 
items which were of low quality and of poor design in relation to cost. 
4. The Industry's Orientation Toward Low Value Products Results in 
Low Returns Per Worker 
Much of the woodworking activity in Maine is directed toward 
the production of low value items such as dowels, spools, 
toothpicks, clothe spins, tongue depressors, yo-yo's , etc. These 
items generally sell for a fraction of a cent to a few cents apiece. 
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While actual productivity of the work force is considered good, 
the actual returns , dollarwise, from such production is low. 
In Maine each production worker in wood products averages 
$3, 990 of value added to products; in New England the average 
is $4, 900 per worker; in the Nor theast it is $5, 625 per worker. 
Even with the consideration of an allowance for differences in 
wage rates, it is evident that the average wood production worker 
in Maine produces less in terms of value added than do workers 
in neighboring states. 
Furniture .production is one area in wood products that 
results in a relatively high return per production worker. In 
the Northeast, the value added in furniture production is 
approximately $6, 110 per worker whereas in wood products 
the return is $5, 625. In Maine, the return is substantially 
less, being only $3, 920 average per production worker in furni-
ture products. Againp differences i n wage rates would cause 
only a slight difference; the real difference is attributable to the 
type of product manufactured. 
The chart on the following page shows the average return 
per production worker in wood products and in furniture: 
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Wood products have been shipped from Maine th~oughout 
. ' the country; in some cases they have found a ready market on 
the West Coast. By far, however, the largest volume market 
is found in the East. 
The small size of the typical woodworking firm has 
necessitated the use of sales representatives in the distribution 
of produ-cts. Volume in most of these comp~nies does not permit 
the use of a direct salesman. In most categories of products 
produced in Maine, the firms .encounter severe competition 
both from local producers a n d from those in neighboring states. 
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i. Many woody.rorking firms are not satisfied with their 
pre sent sales methods 
Both wood specialities and furniture manufactu'r.ers 
use sales agents, generally on commission, to sell their 
product. In a few cases the owner or one of the manage-
ment staff acts as direct salesman for the company, making 
only periodic calls on customers. While most manu-
facturers intervievved expressed dissatisfactio~ with 
this system, they did not know how their marketing 
activities could be made more effective since the cost 
of direct sales force appeared prohibitive. 
ii. Some manufacturers have found it possible to secure 
geographic dispersion in sales 
Some of the more specialized types of products 
have been shtpped from Maine throughout the country, 
going out as far as the West Coast. Birch dowels is one 
product that has found such wide acceptance, Maine 
having the advantage here of the raw material availability 
coupled with low cost production. Several furniture 
products have also experienced a wide distribution. 
In the more common type of products, however, 
the volume market generally has been restricted to the 
Eastern states. This geographic limitation exists because 
of competition from Southern and Midwestern producers 
who can service local markets cheaply and effectively'. 
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The major portion of the furniture sales have 
been restricted to Maine's neighboring states. Here 
transportation costs are extremely important in de-
fining geographic market potentials. In a few exceptional 
cases, however, a ready market was found in the Mid-
west and the West Coast for the furniture products of one 
manufacturer. In fact, his production cannot adequately 
supply the demand. 
6. Operating Conditions in Maine are Considered Favorable - but 
Profits Remain Low 
Most firms expressed general satisfaction with operating 
conditions in the state. The business climate in terms of local 
and state regulations and their acceptance in communities is 
considered good. Labor is generally available, with the ex-
ception of skilled workers in some areas. Trarl,sportation pre-
sents no problems. Where needed, financing is generally 
available, especially to the medium and large firms; smaller 
firms in some cases experience a little difficulty in securing 
funds. 
i. Manufacturers consider low cost labor necessary for 
maintaining operations 
To remain competitive and still maintain .opera-
tions, many manufacturers lean heavily on low priced 
labor, ranging from the minimum $1. 00 to between 
$1. 15 and $1. 35 per hour. Where the working situation 
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permits a sizeable portion of this labor force is female 
help. Higher wages were paid by some firms who have 
installed more modern machinery which generally requires 
a higher caliber worker to operate. These firms have 
gained a competitive advantage over those operating older 
equipment. 
ii. Financing for expansion is available to the larger firms 
Most firms expressed the opinion that they could 
secure loans for expansion purposes if they required them. 
This was almost universally true of the medium to large 
firms; the small ones, in some cases, expressed doubt 
that such ·funds would be available to them. While most 
felt that local banks would be in a position to supply any 
funds that would be required, some of the larger com-
panies believed it would be necessary to go to either 
Portland or Boston for their capital requirements , since 
local banks either could not or would not loan them 
sizeable amounts for long term periods. 
iii. One reason for low profits -- lack of cost control 
It is the rare exception to find a firm which knows 
what various products in the line cost to produce and 
market. More typically, a manufacturer will either 
base operations on what he feels is correct or might 
attempt costing a trial lot. One manufacturer mentioned 
ARMOUR RESEARCH FOUNDATION OJ' ILLINOIS INSTITUTE OF TECHNOLOGY 
- 52 - Project 9-020 
Final Report 
that his firm does not bother to use a cost control system 
because the operations have generally been profitable. 
In his opinion, no need exists for one. When queried 
about pricing products, the approach this company uses 
is to find out what competitors charge for their products, 
then to price their line slightly less. The profitability 
of various items in the line, or even whether they were 
profitable, was virtually unknown. WhUe there appears 
to be little need to init!ate extensive cost 'accounting 
systems in the industry, familiarization with suitable 
samplimg procedures and the use of quarterly statements 
may be helpful. 
Generally, it is only when annual statements are 
prepared that the manufacturer knows whether operations 
have been profitable. It is important to recognize at 
this point that many ofthese ·entrepreneurs have long 
experience in th~ir operations and most likely can 
reasonably well estimate costs. However, in 
"guestimating" all the time, they are placing themselves 
at a distinct disadvantage. 
7. Lack of Motivation and Planning Limit Expansion in the Industry 
The study team found that the management in both wood 
specialties and furniture manufacturing was not aggressive and 
tended to become complacent after a certain status had been 
attained. In the small to medium business, in particular, it 
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was common to find management satisfied with its achievements 
and inclined to maintain operations at the present levels. Most 
expressed little interest in expansion, stating the business was 
profitable at present and w~s "just about the right size." In 
larger businesses, many with corporate structures, a some-
what higher degree of agressiveness was exhibited toward 
future expansion if business continued profitable. But here 
again, no intensive planning for growth was uncovered. 
The point of importance is that it appears to be a 
characteristic in Maine to find that the management of many 
companies has little personal incentive to plan for expansion. 
In numerous cases, expansion would be profitable . 
.Exceptions exist. Some members of the management 
of a few firms are fairly agressive and have plans for ex-
pansion. These people are building new facilities, installing 
new equipment, and are on the lookout for new opportunities. 
In this industry, however, it was found that such persons are 
the rare exception. 
VII, OPPOH.TUNITIES FOR EXPANSION CENTER AROUND PRODUCT 
DIVERSIFICATION AND DESIGN 
From all appearances, a good potential exists for expansion 
of woodworking in Maine. In considering opportunities for the wood-
working industry, three approaches present themselves: one, upgrade 
product lines, two, d,evelop more finished products, and three, in-
tensify marketing activities. 
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1. Upgrade the Product Line by Producing Higher Value Items 
The heavy orientation toward low value products has 
limited the economic returns from woodworking. Today most of 
the products in the industry sell for only a few cents per unit . By 
placing more emphasis on the higher cost items significant expan-
sion could be possible. Items which require more work such as 
carvings and wooden ware, furniture turnings, letters for use in 
advertising and signs, trays, inlaid veneer work, seats, components 
for boats, skis, block flooring , poultry packing crates, and others, 
would lend themselves to woodworking in Maine. 
It is not intended by this suggestion that present lines 
be eliminated; .rather, it would be most expedient to compliment 
the presently profitable products with others. 
In the furniture segment, more emphasis is required in 
design and quality. It is not always necessary to become a style 
leader in the sense of introducing a new line at frequent inter-
1 • • h d lib • II d • va s; 1t 1s necessary to ave a goo as1c es1gn. Colonial 
furniture , for example, when properly de signed sells well even 
though it is many years old stylewise. Quality must parallel 
good de sign within price categories. Thus, the combination of 
an appealing unit with a proper price can enlarge volume for 
Maine 1 s manufacturers. 
In looking to upgrade their lines, producers should 
consider the use of consultants and designers. Too frequently, 
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the owner/operator becomes a self stylist much to the detriment 
of his business. Professional designers, properly selected, 
can assist manufacturers in developing products which will 
appeal to the consumer and thus will sell. 
2. Development of Finished Products Would Assist Growth 
Most of the products of woodworking concerns are small 
components, handles for files, pegs, markers for games, sides 
for yo-yo's, etc. These products are shipped to other manu-
facturer s who, in turn, incorporate them into a finished product. 
Of late, some of the producers in Maine have serviced their 
customers by finishing (painting or staining) the components 
before they are shipped; this expands their work base. To con-
tinue to broaden their base, wood products producers could 
expand more into finished products. Examples of complete 
products are woodenware sets, inlaid tables (tops), wood 
carvings and picture frames. 
In the case of furniture manufacturers, expansion into 
other areas such as cabinets, desks, recreation room furniture, 
might prove profitable. 
3. Since Marketing is Highly Important to Success, it Should be 
Given More Concerted Attention 
Opportunity for growth can appropriately result from 
securing more customers in present markets and from expan-
ding into other marketing areas . Many companies rely on 
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sales-agent representation which can be beneficial in certain 
cases . However, it must be recognized that such agents generally 
represent many producers of either the same or different pro-
ducts. Only a small portion of the agent 1 s time can be devoted 
to the sales of any one firm he represents. One manner in which 
the efforts of the sales-agent can be complemented and made 
more effective, is through the use of direct mail or trade adver-
tising . Another is through periodic personal calls or even 
telephone calls to the more important customers and to those 
requesting bids on a substantial volume of work. In many ways, 
the customers can be reached periodically even thoug·h full-time 
salesmen are not available, the important consideration is that 
of customer contact and awareness. 
* * * * 
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Vlll. A PLAN OF ACTION 
In enhancing the growth of woodworking in Maine it is well to 
remember that the greatest physical expansion will most likely be 
experienced by those medium and large companies who are presently 
_aggressive . Many of the smaller firms are satisfied with their ope~a:-
tions as they presently exist and have no .desire to change them. Thus, 
endeavors to enhance economic activity in the woodworking industry in 
Maine should be directed toward these firms which appear interested 
in expansion. 
The woodworking industry, like any industry, must help itself 
if it is to grow and prosper. A number of means of expanding activities 
have been outlined in. the above discussion. It is imperative that these 
activities be brought to the attention of individuals in the industry in 
such a manner that action can be taken upon them. 
1. A seminar or a direct mail campaign of information on controls 
(cost)andmarketing techniques isneeded . In promoting such a 
program, it would actually be most expedient to use both 
approaches, starting with direct mail and followed by a number 
of regional meetings of the woodworking industry. The direct 
mailings would serve the dual pO.rpose of creating interest in the 
program, and of acquainting management personnel with the 
subject matter before conferences were held. 
2. Diversification into new products should be encouraged . It will 
essentially be a selling job to prove to various producers the 
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merits of upgrading their lines and of diversifying into new 
products. One of the best approaches to this is to have com-
parative cost/profit schedules developed which illustrate the 
profitability of such products. In promoting this activity, 
personal contacts or seminar presentation should prove most 
effective: present producers should be shown samples of 
product possibilities together with projected profit potential. 
In developing new products, consideration should be 
given to relatively high value items. Some examples of these 
have been listed under Section VII in this chapter. 
3. Expansion potential also exists in a related area, the pre-fab 
housing. Since housing requirements will increase in the 
Northeast in the future, this industrial activity can offer 
growth to the woodworking - lumber field. It appears possible 
for Maine producers in the woodworking industry to buiJ.d 
components for shipment to other states in New England. This 
product area should be considered when thinking in the broad terms 
of product diversification. 
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CHAPTER FOUR 
FOOD PRODUCTS 
AGRICULTURE 
.. 
THE FOOD PRODUCTS INDUSTRY 
Food products processed in the State can be divided .i.nto those 
products which are agriculturally based and those which are products of the 
sea. In terms of contribution to the economy of the State, the food products 
of major importance produced in Maine are: poultry products (broilers and 
eggs,) potatoes and potato products, lobsters, and dairy:· products. Of secondary 
importance in the State 1 s economy are fruit and vegetable crops and other 
products of the sea. In the interest of a significant analysis, this study is 
concerned primarily with the four major product groups as listed above. 
This analysis will be presented in two chapters; this chapter 
treats those food products which are agriculturally based, the next chapter 
discusses Maine• s sea fisheries . 
In 1958, the food product industries ranked second in size in Maine, 
contributing some 18 1/2 per cent of Maine's 1. 34 billion dollar manufactured 
product. The industry's share of all Maine manufacturing reflects a gradual 
increase over the last ten years, both in terms of absolute dollars and per-
centage of manufactured products. In 1949, the industry's product value 
was $104 million, 12. 4o/o of the total; in 1958, it was $247 million, 18. 5o/o of 
the total. It is apparent that the food products industry is becoming a more 
significant factor within the economy of the State and has demonstrated a con~ 
sistent growth pattern. Appendix B shows the growth of the food products 
industry in Maine from 1 949 through 1 9 58. 
>): 
* 
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L 
AGRICULTURAL FOOD PRODUCTS 
Maine has attained a prominent position in New England's farm 
production. In 1958 Maine's farm production was greater than that of any of the other 
state in New England and also showed the largest growth from the preceeding 
year; this is demonstrated by the following comparison: 
N:t: 'll E f\fG L i\ND FAR.M P RO DUCT 
Value Percent of 
($000) Total 
Maine $208, 54 7 28. O% 
Massachusetts 169,451 22.8 
Connecticut 166, 708 22.4 
Vermont 114, 301 15.4 
New Hampshire 62, 571 8.4 
Rhode Is land 22, 019 3.0 
$743, 597 100. O% 
Percent Change 
From 1957 
13.8% 
(0 3) 
2.2 
(3. 4) 
( 0 . .1 ) 
4.8 
Maine's increase in marketing from 1957 to 1958 of 13.8 per cent is 
striking. Only Rhode Island with an increase of 4. 8 percent and Connecticut 
with an increase of 2. 2 percent showed improvement at all, and the other 
three states suffered declines. 
Over eighty- eight percent of the .State's total farm sales is divided 
among three commodity groups; these are poultry, which accounts for 37.5 
percent, potatoes accounting for 32. 3 percent and dairy products accounting 
for 19 ·. 3 percent. The other farm commodities in the State, accounting for just 
over ten percent, include fruit, vegetables, and others. 
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I. BROILER PRODUCTION.IS MAINE'S MOST DYNAMIC FOOD PRODUCTS 
INDUSTRY 
Broiler production in Maine had its beginning in the late 1920's 
and early 1930's; however, the most active expansion of the industry, both 
in Maine and elsewhere in the country, has been experienced during the 
last ten years. Although Maine's broiler industry has seen remarkable 
growth, it has not matched growth records in the South. Exhibit V 
on the following page, indicates the growth of the broiler industry in 
selected growing areas over the last ten years. 
1. Three Importanct Factors Have Influenced Industry Growth in 
Maine 
Growth in the broiler industry in Maine has been influenced 
by three factors. First, market demand has increased largely 
due to population growth and the more frequent use of poultry in 
outdoor cookery. Second, broiler processing itself has become 
much more efficient which has resulted in a lower price to con-
sumers. Third, Maine is well suited to broiler growing. Addition-
ally, there has been a surplus supply of labor for agricultural 
activities. These factors have combined to make the raising of 
broilers a relatively attractive agricultural opportunity in the 
State. 
2. Development of Processor-Grower Integration is Considered an 
Advantage for the Maine Industry 
An historic difference between the development of the 
broiler industry in Maine and in other growing areas has been that 
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Exhibit V 
Maine DED 
GROWTH OF BROILER INDUSTRY IN SELECTED AREAS 
(Thousands of Broilers) 
State 1918 1953 1957 _....._ 
Maine 6,509 27' 888 50,424 
Massachusetts 6,374 17. 600 14,565 
Connecticut 9, 8oo· 23,904 28,370 
New York 6,794 9, 259 14,326 
Delaware 53,245 68' 451 93,537 
Maryland 38,233 62,093 74,288 
Virginia 26,477 58,745 61,646 
West Virginia 11,817 22,508 25,233 
North Carolina 18,286 50,738 106,352 
Georgia 33,025 121,631 261,000 
Alabama 5, 995 28,416 103,875 
Arkansas 24,380 74,080 110,191 
SOURCE: U. S. Department of Agriculture 
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of the integration of the industry. In Maine, with the exception of 
a few independent broiler operations, broiler production is 
largely sponsored and supervised by processor-contractors who 
retain ownership of the chicks throughout the growing period, pay 
for all production expenses , and make all management decisions. 
Typically, the grower only owns the buildings and equipment and 
furnishes the labor in carrying out the growing program which is 
under the supervision of the processor-contractor. Generally the 
grower is paid either a flat fee amounting to one cent per bird 
delivered or one half cent per bird delivered and a share in the 
profits. 
Integrated broiler production has also developed in southern 
growing areas. However, this integration is feed dealer rather than 
processor oriented. In the South, the feed dealer provides the 
grower supervision which, in Maine, is furnished by the processor. 
It is felt that Maine's processor relationship is a more desirable form 
of integration than that practiced in the South, largely because the 
processor is likely to be more alert to market needs and quality 
requirements than is the feed dealer. 
Maine poultry experts feel that the State's processor-
grower relationship is responsible to a large extent for the growth 
of the industry, the rapid advances in production and processing 
efficiency, and the consistently high quality of Maine broilers. 
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3. The Key M arketing Problem in the Broiler Industry is Too Many 
Sellers and T oo OF'ew B uyers 
The major marketing problem within the broiler industry _in 
Maine is country wide. It is a problem of oth-er agricultural com-
modities as well: relatively few buyers, a relatively large number 
of sellers. At present, the broiler industry in .the United States is 
composed of some four hundred selling units which sell to some 
twenty to twenty-five supermarkets as their ultimate customers. 
This lack of numerical balance between buyer and seller works 
as a disadvantage for the seller. At present, no one selling u~it 
within the industry is sufficiently large to deal on equal econo~ic 
terms with the large supermarket chains to which the industry must 
sell. 
i. Formation of strong er selling org anizations is one solution 
to the ind us t ry's marketing problem 
Better equalization between buyer and seller might be 
accomplished in a number of ways. Organizationally, establish-
menta with substantial financial resources could further in-
tegrate within the industry. For example, feed manufacturers 
who now sell feed to the industry could integrate forward into 
the processing and marketing functions of the industry . 
Similarly, large meat packing organizations might diversify 
to become a m a jor factor in the processing of broilers. Last, 
although unlikely, the supermarkets themselves might integrate 
backward into the processing operations of the broiler industry. 
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ii. Increased i ndus try promotion is aimed at strengthening the 
processor's marketing position 
At present, efforts to equalize the balance between 
broiler seller s and buyers is being attempted through industry-
wide promoti on. This promotion, sponsored by the processor's 
trade associa t i on, is aimed at establishing a defined consumer 
market demand fo r broilers. It is hoped that through the 
program, cons ume rs will develop quality standards for broilers 
which will influe nce the retailer's buying procedures. As a 
result, broile r processors might be able to strengthen their 
position with the supermarket chains. Although, industry 
promotion would not be based on brand names, the de sired 
affect it would have on market demand would be similar to 
that of branded product promotion. Desirable as these 
promotional efforts are, they appear to be at an early stage 
in marketing development. 
iii. Proximity to markets is a relative advantage for Maine's 
broiler ind us t ry 
One substantial m~rketing advantage that Maine has 
over Southern growers is the State's relatively low cost of 
transportation to major eastern markets. The table on 
the following page indicates the relative transportation costs 
as of 1957 from the three major eastern producing areas to 
four principal markets. 
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Area 
-
Maine 
TRUCK RATES PER 100 POUNDS OF FRESH AND FROZEN POULTRY 
(1957) 
Boston New York Philadelphia Chicago 
. 36 
.70 
. 70 1. 70 
Maryland . 87 .45 
. 41 1. 05 
Georgia 2.05 1. 92 1. 68 1. 33 
Source: Maine Agricultural Experiment Station: Bulletin 582 Competition 
Among Areas in Supplying Broilers to the New York Market, 
April, l959 
In this comparison it is seen that the Delmarva Area 
(Delaware, Maryland, and Virginia) is most favorably 
located to serve Eastern markets, but that Maine is better 
located(from a transportation cost standpoint) than are the 
Southern growing areasto serve the Eastern markets. 
In general, marketing problems within the industry, 
although important in the long term, are not of major 
importance for the state of Maine. All indications are that 
the State 1 s industry .could sell all the broilers it produced, 
providing Maine could produce competitively with other 
broiler growing areas. 
4. Costs of Broiler Production are Maine 1 s Most Serious Problem 
The major problem in Maine is in cost of broiler production 
as compared with costs in other growing areas. The key factor of 
this problem is the transportation of Midwest feed grain into the 
State. In some regards, it appears that the State has certain 
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production advantages over other growing areas; but this does not 
include the disadvantageous cost of feed transportation. 
i. The advanta es Maine's broiler industr ex eriences are in 
the development o a processor-grower relationship and in 
climate 
The excellent Sl,lpervision and guidance provided the 
grower by the processor is an advantage to the Maine 
industry. This belief is supported by the fact that in the 
South the broiler industry is moving toward a processor-
grower integration and away from the feeder-grower 
relationship now practiced. From this, it would appear that 
in the future Maine's advantage in this area should gradually 
diminish as processors in other areas acquire the management 
abilities now possessed by Maine processors. 
A very slight disadvantage for Maine over other growing 
areas seems to stem from the climatic conditions within the 
State. Particularly during the summer, Maine's mild climate 
is an advantage over the exceedingly hot growing areas of 
the South. The other side of the coin, of course, is the 
effect of Maine 1 s more severe winters. During this period, 
Maine broilers are more susceptible to disease, and the costs 
of heating poultry houses is high. Generally, however, there 
appears to be slight climatic advantage to the Maine broiler 
industry over that of other areas. 
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In summa ry, it is felt that the processor-grower 
integration of the Maine broiler industry and to a lesser 
degree the favorable climatic conditions enjoyed py the 
State has enabled the State to grow and ship a premium 
product . This product is presently commanding slightly 
a higher price on the -market . However, there is reason 
to believe that other growing areas are narrowing the gap 
in these important production factors. The future should 
see more equality of product between Maine and competing 
growing a rea s . 
ii. Cost of grain shipment is Maine's major production dis-
advantage 
In the delivered cost of raw feed, Maine suffers its 
greatest disadvantage with other growing areas. The 
present broiler feed ration is approximately 60% corn and 
20% soybean, plus a variety of other ingredients. Corn 
is a crop most successfully grown in the Midwest, and at 
present, all corn shipped to the major broiler growing 
areas is Midwestern corn. Soybean is also shipped from 
the Midwest and the Southwest 
Until about four years ago, Midwestern grain freight 
costs to the South, Middle Atlantic, and Maine broiler 
growing areas were about the same. During the last 'few 
years, however, the South has managed to drive down trans-
portation costs of corn and soybean meal. This was achieved 
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by shipping by barge from upper Midwestern points down the 
Mississippi River to the Mid-south and trucking to the 
broiler growing areas. 
No such opportunities to lower transportation costs have 
been available to Delmarva and Maine and as a result, grain 
is less .expensive in the South than it is in these areas. 
The following table demonstrates the spread in trans-
portation costs of grain between Maine and Southern points. 
LOWEST COST TRANSPORTATION RATES (RAIL AND/OR BARGE) ON 
CORN AND SOYBEAN MEAL FROM CHICAGO & DECATUR TO 
BROILER AREAS (APRIL, 1959) 
Broiler Area 
Waterville, Maine 
Delmarva 
Harrisonburgh, Va . 
. (Same as Baltimore, Md. ) 
Charlotte, N.C. 
Memphis, Tenn. 
Guntersville, Ala. 
Gainesville, Ga. 
Forest, Miss. 
Corn - Chicago 
(Dollars Per Ton) 
$15. 10 
15.40 
14. 10 
l 0. 44 
3. 09 
4.54 
7.94 
9 09 
Soybean - Decatur 
(Dollars Per Ton) 
$16.70 
17.00 
15.70 
13.64 
6. 02 
7. 04 
10.94 
l 0. ll 
The New England Area incurs a transportation dis-
advantage on Chicago corn of $10. 56, $7 . .16, and $6. 0 l per 
ton with respect to Guntersville, Alabama, Gainesville, 
Georgia, and Forest, Mississippi respectively and $9. 36, 
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$5. 76, and $6. 59 per ton in terms of Decatur soybean meal. 
This places the Southern broiler areas in a favorable com-
petitive position in terms of lower production costs. On a 
per bird basis, this differential is estimated at approximately 
two cents on a 3. 5 pound broiler approximately . 6 cents 
per pound. 
Other cost factors such as cost of chicks, labor and 
fuel are also slightly higher in New England than they are 
in the South . But these cost disadvantages are considered 
minor as compared with the cost differential on feed freight. 
As can be seen, unless Maine is able to equalize 
transportation costs in some degree, her broiler production 
will suffer considerably in the future. In fact, its effect 
has already been felt in the State . One processor stated that 
he has cut production back close to .a third during the past 
year, and attributed the reduction largely to his non compe-
titive costs of raw material. 
iii. Alternative approaches to the problem of high cost grain 
transportation appear available 
There appear to be several alternative approaches to 
the situation of the pressing grain transportation problem 
of the State of Maine. 
The easiest solution to the high cost of grain into 
Maine would be the reduction of railroad freight rates. Such 
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a reduction, however, cannot be expected to occur without 
concerted action by those interested in .Maine and in New 
England as a whole. Informed individuals feel that there is 
no reason to expected the railroads concerned will spontaneously 
undertake to lower rates to a level competitive with the South . 
1) Building of g rain storage facilities in Maine is being 
considered but the investment risk presents a problem 
One method of effecting reduction of rail freight 
rates now being seriously considered is utilizing the 
St. Lawrence Seaway for water transport of grain 
from the Midwest to Maine ports. Because the Seaway 
is frozen during four or five months of the year , grain 
storage facilities must be built in Maine to hold and 
supply grain during the period when grain cannot be 
shipped. 
One key question in this consideration is who 
is to make the considerable dollar investment for grain 
storage facilities in the State. If such facilities were 
built and the shipment of grain via the Seaway was 
inaugurated, the railroads would then very likely 
lower their rates to a competitive level. The newly 
built storage facilities then would probably become 
an expensive white elephant. Recognizing the pos sibi-
lity of this result, it is understandable that neither 
the state nor private interests have rushed forth to 
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build new storage facilities. 
Additionally, there are auxiliary economic 
questions attached to the building of these facilities. 
In a 19 57 study conducted on the feasibility of moving 
grains to central Maine by water transportation,]_/ 
it was pointed out that the back haul consideration in 
water transportation is extremely important; and 
that without back haul opportunities, grain transporta-
tion to Maine by water would provide only a slight cost 
benefit over the present railroad freight rates. With 
back haul however, there is a substantial dollar ad-
vantage of water over rail. The same study, in con-
sidering all costs, raised a question as to whether the 
cost of facilities would be cove red by the anticipated 
savings through the use of water transport. 
Part water and part rail transportat~ on is also a 
possibility. Rail shipments would be used when the 
Great Lakes are closed; water shipments through the 
Seaway would be used for the remaining eight months. 
Some storage facilities would still be required but their 
cost would be considerably less than the cost of year a-
round storage facilities. It is possible that the railroads, 
Samuel Ewer Eastmen "A Study of the Feasibility .of Moving Grains in Central 
Maine by Water Transportation". December, 1957. 
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due to substantial loss of traffic- might seek higher 
rates on corn and soybean meal to Maine points and 
this could affect the cost savings of this compromise 
type of shipment. 
2) A combination use of water and truck is also a 
possibility 
A second solution also utilizing the St. Lawrence 
Seaway appears to be a distinct possibility . .Grain 
could be shipped via the Seaway only as far as Quebec 
City where it would be transferred to t-rucks for over-
the-road transport to central Maine. During the 
winter when the Seaway is closed, grain would be 
stored at Quebec, where storage facilities are already 
available. One processor in central Maine is seriously 
considering this method of grain shipment. He has 
already investigated the possibilities of using Canadian 
storage facilities and found them adequate. He is 
currently investigating the possibility of back haul 
for the truck portion of the route. 
The solution has much to commend it, and if the 
back haul problem from central Maine to Quebec is 
solved, it might prove to be an entirely competitive 
method of grain shipment into Maine. 
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-3) High level discussions with the railroads and the ICC 
is a third possibility 
A third possibility is addressed toward the heart 
of this problem of unfavorable rail freight rates from 
the Midwest to New England. This solution contemplates 
the initiation of high level discussions with the railroads 
and the ICC aimed at adjusted freight rates. New 
England's position could be expressed in the form of a 
united front by governmental representation from all 
New England States and by the affected industries within 
the region. This would include the dairy industry as well 
as the poultry industry. 
The need for a rate adjustment should be brought 
to the attention of the railroads and ICC by the hig.hest 
level possible. One industry broiler representative 
suggested that this could properly be done by the New 
England Governors Council. And certainly it appears 
that the magnitude of the problem to industry warrants 
action at this level. 
4) Maine might raise a portion of the feed ration 
A fourth possibility, a.lthough not presented as 
a complete solution to the problem, is to attempt to 
grow in Maine the grain crops which might serve as a 
component of the broiler feed ration. 
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Canning corn has been grown in the State for 
years but it is unlikely that Maine •s soil and climate 
conditions would permit the raising of corn economically 
as an animal feed crop. Of more direct importance is 
the development of a huskle ss oat which could be grown 
as a second crop to the potato crop in Aroostook County. 
This oat already has been tested as a poultry feed com-
ponent and found to be entirely palatible and containing 
a relatively high nutritive value. Another crop under 
consideration is barley. At present neither of these 
grains provide the energy which makes corn such an 
important feed cmnponent, neither could serve as a 
total substitute for corn. 
If either of the grains mentioned above or others 
which might be developed within the State could make 
up part of the broiler feed ration, the importation of 
corn and soybean into the State would be reduced. In 
the end, this would result in more competitive feed 
costs to poultry growers. 
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5. Recommended Plan of Action 
As previous discussion has indicated, the key problem 
in Maine's broiler industry, is the high cost of shipping Midwest 
gra.ins into New England. Aside from this most pressing problem, 
Maine's broiler ·industry is strong and growing. 
It is suggested that the following steps be taken at overcoming 
the high cost of grain into the State: 
1. Initiate a series of top level discussions between 
representatives of the New England Governor's Council 
and the ICC and railroads directed to the objective of 
obtaining a favorable rate adjustment. Support of 
the Congressional delegations of the various New 
England States is important to this effort and should 
be sought. 
2. Any evaluation of alternative transportation methods 
suchas combination water-truck or water rail should 
be made . If any of these other methods are found, they 
should be considered by the industry if adjustments in 
freight rates are not secured. 
3. More research time and money should be expended 
at developing supplemental grain feed crops in Maine. 
This research might well be supported by the industry 
in c oo pe r a tion w ith the U ni ve r E;jty of Maine and the 
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Department of Agriculture. 
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11. pOTATOES AND POTATO PRODUCTS 
The major long term factor in potato agriculture has been the 
gradual reduction of per capita consumption of potatoes in the United 
States dating from around the turn of the century. In 1910, annual per 
capita consumption was about 195 pounds; by the 1950's, this had 
declined to about one hundred pounds. Total potato production in the 
country is approximately the same as it was twenty-five years ago, 
however, substantial changes have occured in the production of major 
potato producing regions in the United States. The United States potato 
crop is now produced on less than one half the acreage reported in 
1921 -1925. As the quantity of potatoes produced is approximately the 
same for the two periods, this indicates that per acre yield has doubled. 
Important changes have occured in the utilization of the potato 
crop as well. At present, over eighty percent of the crop is sold for 
processing or table stock as compared with about sixty percent from 
1920 to 1940. Less seed .is needed now because of the smaller acreage 
of potatoes now planted. Also a smaller proportion of the crop is used 
in the farm household. 
Appendix C shows United States production, utilization and use 
of the pqtato croP. for the years 1940, 1950 and ·l958. Among other trends 
which this Appendix points up are the gradual decrease in the use of 
potatoes for seed, the relative decrease in the use of potatoes for table 
stock, and the startling increase in the use of processed potatoes. 
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Exhibit VI on the following p::l.ge, indicates similar figures 
for the utilization of the Maine potato crop from 1953 through 1958. 
Potato production and marketing are closely entwined ; in 
Maine, this appears to be particularly true. Many of the marketing 
problems which face the potato and potato products industry in the State 
seem to stem from production practices. Maine potato marketing 
practices, in turn, are an influence in the State 1 s production. 
This discussion first treats potato production in the State and then 
potato marketing. It is expected that in this way the important inter-
relationships between the two phases of the industry will come to light. 
l. Potato Production in M aine is Versatile; Improved Quality is 
Needed 
While Maine 1 s potato growing is centered largely in one 
geographic area, Aroostook County, Maine potato farmers can 
produce a large variety af .potatoes. The Maine Agricultural 
Station Experimental Farm in Northern Aroostook County has 
grown almost every strain of potato known to man. One result 
of this versatility of crop, is that Maine has developed as the 
principle national source of potato seed. During the past five 
years, Maine produced fourty-five percent of the national certified 
potato seed crop. 
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Exhibit VI 
Maine DED 
UTILIZATION OF THE MAINE POTATO CROP 
(000 cwt.) 
Use 
Shipments, (rail & 
truck) 
Processed 
Livestock feed 
Loca1sa1es, seed, 
home consumption, 
shrink, etc. 
TOTAL 
Crop years 
1954 
17,419 
l, 148 
6,102 
29,046 
!"956 1958 
20,842 20, 373 
1, 451 2, 138 
169 53 
6,459 6, 814 
40, 600 37, 250 
Source: Published and unpub.lished reports by the Maine Potato Administrative 
Committee 
NOTE: l'.ith minor exceptions all the potatoes shipped are of U.S. No. 1 
quality. Most of the potatoes that are processed are field run and 
would average 80-90 percent U.S. No. 1. The starch diversion 
program included potatoes of U.S. No. 1 quality although cull · 
potatoes normally are diverted to starch. 
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In addition to a versatile growing capability, the volume of 
potatoes which can be grown is large. At present, production 
is limited only by the needs of the market, although elsewhere 
in the East there has been recently a decrease in potato acreage, 
Maine acreage is holding its own. The quality of Maine potatoes, 
however, is another situation. 
i. .Potato yields are not a problem in Maine 
Aroostook County farmers traditionally have had high 
yield potato crops. It is understood that there is little dang~r 
of total crop failure. Torrential rains or hurricanes are 
virtually unknown, nor are disease or insects a significant 
problem in Maine . All of these factors tend to maintain a 
favorable per acre yield in Maine from year to year. 
ii. Potato quality is Maine's most serious production problem 
A serious problem is that of pota t o quality. Specialists 
in the State generally agree that the quality of Maine potatoes 
compares favorably with that of other eastern supply areas 
but suffers in comparison with western producing areas 
notably Idaho. 
Several reasons are offered for this quality disadvantage. 
One possible reason i s that the West has concentrated on table 
and process potatoes and thus, has been able to develop uniform 
high quality strains. Idaho growers, for instance, almost single 
mindedly, have concentrated on the Russett-Burbank potato. 
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They can skim off the best of their crop for table use and the 
remainder is processed. Maine growers on the other hand, 
have concentrated on potatoes for seed which are not easily 
utilized for table stock or for processing purposes. 
Another reason for quality deficiencies - whether 
cause or ef:ect - is that Maine has not developed as a 
potato processing center. Maine farmers are not as alert 
to the quality requirements of the putato processors. 
This is a serious drawback for Maine's potato economy, 
since it is generally believed that developments in processing 
are the reason per capita potato consumption has halted its 
decline. Maine's tardiness is getting into processed potatoes 
is indicated by the fact that only 5. 7 percent of the Maine 
crop went into processing in 1958 compared with 17.9 per-
cent for the entire country. 
In processing, the quality measure of the potato is its 
specific density, i.e . solids content. High solids content is 
desirable in processing so that there is more solids and less 
liquid for the dehydration process. 
There is relatively little difficulty in developing high 
solids content strains, although such crops require closer 
( 
supervision. There has been a question as to what types of 
potatoes are best for processing purposes. But the major 
drawback appears to be that neither the growers nor, in 
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general, the processors have been particularly interected 
in upgrading Maine 1 s potato crop to the requirements of pro-
cessing. 
The farmer himself has a natural resistance to upgrading 
his potato if he feels he can get an adequate return on lower grade 
but higher yield. Maine processors appear to be content to 
utilize the potatoes that are available for their processing opera-
tions . 
iii. Active steps to upg rade Ma~ne potatoes are necessary 
The current major considerations that face farmers and 
processors in Maine are: l) agreement to the desirability 
of an upgraded Maine potato for processing, 2) the implemen-
.tation of better control throughout the growing phases to achieve 
the desired quality. Since growers tend to be responsive to 
the needs of the processors, it remains for the processors to 
more clearly outline their quality needs, and the potato farmer 
himself must be made to realize the over-all economic desirabi-
lity of growing the type of potato that the processor can best use. 
iv. More effective relations between g rower and p r ocessor are 
uesirable to s t abilize the indus t ry 
Closer and improved working relations between grower 
and processor are an important step in improving Maine's 
potato quality . This might come about through closer 
financial relatior ... ships between the two parts of the 
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industry. 
Traditionally, potato growers have shifted some of their 
financial burden by trading in potato futures on the Mercantile 
Exchange. Financing is only one reason for this practice. 
In fact, a recent study on the subject_!_/ reports that only twenty-
eight percent of Maine's potato growers rely on the Exchange 
for credit. The major use is for hedging and speculation. 
The inclination of growers to speculate imparts a high 
degree of instability to potato growing in Maine. Essentially, 
the grower is gambling on the future outcome of his crop 
and on the future market price at the time the potatoes 
are to be marketed. Unfortunately, for the economy, wrong 
guesses on the futures are as common as correct ones. 
It seems unlikely that Maine growers would want 
to give up the opportunity to speculate on the exchange, nor 
is it felt that removing the opportunity is desirable. How-
ever it does appear as if a greater balance between specu-
lation and the more stable effects of processor contracts 
to provide the grower with security could be established. 
Y Maine Agricultural Experiment Station "Uses Maine Potato Growers · 
Krake of the New York Mercantile Exchange" 1957 
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One alternative which appears desirable would be for 
processors to contract with the grower for a portion of his 
crop thus leaving part of the crop available for speculation. 
This would provide the farmer with a degree of financial 
security, but still permit him the opportunity to improve 
his financial return by negotiating on the Exchange. All 
indications are that the role of the processor within the 
potato economy is a stabilizing influence and one which should 
be strengthened by further development of potato processing. 
2. Maine Enjoys an Advantag e In Its Proximity to Markets, But Is 
Being Out Promot ed 
Maine potato growers are close to major Eastern markets 
relative to their competitors. Maine enjoys a competitive freight 
cost advantage over western growing areas when shipping east of 
the Mississippi. Exhibit YII on the following page indicates 
rail freight rates for potatoes from various shipping points to 
certain destinations within the United States. As the Exhibit 
points out, Maine has a considerable freight advantage in the 
Northeast and East Central area. 
Despite the fact that Maine potatoes have a transportation edge 
east of the Mississippi; western potatoes, particularly from Idaho, 
have a substantial share of eastern markets. A number of factors 
have contributed to the success of western potatoes in eaatern 
markets. One factor which has been discussed earlier is that of 
quality. Also of major importance is the lead which western 
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Exhibit VII 
Maine DED 
RAIL FREIGHT RATES ON POT A TOES FROM VARIOUS SHIPPING POINTS 
TO CERTAIN DESTINATIONS IN THE UNITED STATES- MARCH 30 1959 
Presque Isle Twin Fall Moorhead 
Maine >:~ Idaho# Minn . >:< 
(Cents per 100 pounds) 
Boston, Mass. 53 178 121 
Buffalo, N. Y. 111 164 99 
New York, N. Y . 76 176 119 
Philadelphia, Pa. 85 174 119 
Pittsburgh, Pa. 113 161 l 06 
Cleveland, Ohio 118 159 98 
Indiana polis, Ind. 145>!<>!< 142 94 
St. Louis, Mo. l 55>!<>!< 115 74# 
Detroit, Mich. 123 157 93 
Chicago, Ill. 130 127 69# 
New Orleans, La. l 78 >!<>!< 135 128# 
Jacksonville, Fla. 161 >!<>!< l 71 148# 
Rail freight rates (March, 1959) of the following Railroads: 
# 
Bangor & Aroostook Railroad 
Soo Line Railroad 
The Pennsylvania Railroad Company 
Northern Pacific Railway Company 
Union Pacific Railroad 
50, 000 lb . minimum load 
36, 000 lb. minimum load 
40, 000 lb. minimum load 
SOURCE: Maine Agricultural Experiment Station 
Cadillac 
Mich. >:o:< 
145 
94 
139 
139 
102 
86 
89 
107 
66 
78 
170 
174 
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growers have in the areas of potato pro:m;:>tion. The Idaho potato , 
unfortunately for Maine, has become al:most a ge neric term. 
It can command a premi um price based ofl the image which has 
developed as to the desirability of Idahc> potatoes. 
i. Maine potato promot ion is insuffi cient 
The M a i ne Potato Commission and the Division of 
Markets of the M aine Department of Agriculture are the 
two major groups presently promoting Maine potatoes . 
As nearly as can b e de t ermined , both groups are providing 
alert and well- thought out promoti onal campaigns but neither 
has the necessary fu n ds a vailable t o initiate a major program . 
The industry must provide more funds, if any serious inroads 
in Idaho's pre-eminent position is to be expected. 
ii. Maine growers have a w eak ma r ket ing position 
As is true in other food commodities , the potato 
industry suffers from too many sellers and too few buyers. 
In Aroostook County, there are about 3, 000 potato growers 
who sell to some thirty or forty brokers. The brokers, in 
turn, sell to a limited number ot buyers, essentially the 
supermarket chains. These buyers are powerful and able 
to exert considerable pressure on the potato brokers which 
are basically small organizations <)perating usually under 
emergency conditions. 
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In recent years, four grower cooperatives have been 
formed. Each co-op markets under a single sales organi-
zation. Although to date, these co-ops have not had an 
important influence in potato marketing, further organi-
zation along cooperative lines should be encouraged as 
a means of strengthening the grower's market position. 
iii. New Developments are extending the market 
The development of a chemical which inhibits sprouting 
in potatoes is an important technological advance in the 
industry. Treatment of Maine potatoes with maleic hydrazide 
(MH-40) permits the potatoes to be held during the season and 
shipped to market during off season periods, when prices are 
apt to be better. The use of MH- 40 has the effect of lengthen-
ing the marketing period for Maine potatoes. 
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3. A Recommended Plan of Action 
The outstanding point regarding Maine 1 s potato industry is its 
rear guard position in relation to the rest of the industry. But 
as national potato utilization figures show, Maine is very seriously 
behind the rest of the country in taking .advantage of technical develop-
ments and increased national demand for potato products. This is 
particularly exemplified by the tardy development of a processing 
industry in the State . In this regard, the activities of the Baxter 
Company (processor) are hopeful as is the planned new Morningstar-
Paisley plant at Houlton. 
Specifically it is believed that Maine should concentrate 
on processing in the following manner: 
1 ) Encourage the development of more processing capacity 
in the State both through expansion of existing establish-
ments and acquiring new plants. At present, these plants 
might well specialize in those processed products for 
which market demand is established i.e.: frozen 
french fries, potato flakes, but other end uses for potatoes 
such as chemical processing or alcohol should also be 
studied for diversification opportunities. 
2) The utilization of potato waste as animal feed has been 
proved entirely feasible and should be promoted. Maine's 
dairy industry would be materially aided by the further 
development of this potato end use; processing plants, in 
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turn, should benefit from this local outlet for waste 
material. 
3) Corollary to the development of a processing industry 
in the State should be a program to upgrade the Maine 
potato, particularly as this might benefit processing 
but also to improve the reputation of Maine potatoes 
as table stock. 
Quality improvement should take place through better 
communication of processing needs to growers and through 
dispersion of economic information provided the grower 
by the processors and agricultural specialists in the State. 
4) Greater uses of processor- grower contracts appears 
desirable both to moderate the instability of the State's 
potato economy and to provide the processor with a 
reliable source of raw material. 
5) On the marketing side, further d evelopment of grower 
cooperatives appear desirable to strengthen the grower's 
market position. Greater promotional effort should be 
directed toward creating a more favo rable image of 
Maine potatoes in the eyes of the consumer. 
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III. MAINE'S DAIRY INDUSTRY IS EXPANDING GRADUALLY THE 
FUTURE IS OPTIMISTIC ' 
Maine's third largest food products industry is its dairy indus-
try. In 19 58, dairy products in the State were valued at $40. 3 million, 
the major portion being accounted for by fluid milk. 
Maine's dairy production is almost entirely in the fluid milk 
area rather than diversified through a range of manufactured dairy 
products , i.e. cheese, ice cream mix and the like. The major reason 
for concentration in fluid milk is that this market is much more re-
munerative than is the market for manufactured products. The price 
for fluid milk is approximate! y $6. 00 per hundred weight as compared 
with $3. 00/cwt for milk used for manufactured products. As compared 
with Wisconsin, which is a major surplus milk area there is virtually 
no surplus milk in Maine. Maine dairymen, therefore, channel all 
their production into the more profitable fluid milk market. 
Over the past ten years, Maine's milk production has increased 
at a relatively low growth rate of less than one per cent per year. For 
the future, State dairy experts feel that increased local demand can be 
satisfied by a moderate one per cent annual growth in production - an · 
increase which is considered to be easily within the industry's capability. 
Future demand outside Maine, however, presents a greater challenge 
to Maine's milk producing capacity. 
1. Dairying in Maine Has Largely J?een a Part Time Activity and 
One Which Has Been on the De.clme 
Dairying in Maine has been particular! y characterized 
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by marginal part time operations - the fa.rmer who milks a few 
cows as a sideline Based on such marginal operations, 
dairying has never really achieved a foothold in Maine as a 
major contributor to the State's economy. The man with a few 
I 
cows has not been particularly interested in , ... inproving his stock 
/1 
or increasing production. If costs of prodil;:Ction went up, he was 
inclined to drop out of dairying. As a result, during the period 
1944 to 19 54 the number of Maine farms selling milk decreased 
from 7, 828 to 5, 823, or twenty- six percent. Since 1954, there 
has been a further decrease to about 4 , 000. Thus, in a fifteen 
year period nearly half of the farms selling milk have gone 
out of the dairy business. In addition, the past ten years have 
also seen a twenty-one percent reduction in the number of dairy 
cows in the State - although this reduction is more in line with 
the national decrease in the numb~r of cows of slightly over one 
per cent annually. 
2. Maine Milk Production Costs are High Compa red with Other 
Producing Areas - Some Improvement is in Progress 
The cost of milk productl..on in Maine is high. If Maine 
producers were to produce milk for manufactured dairy products, 
it i .s unlikely that they could compete with Wisconsin producers, 
. ,, 
ev~n in the New England market. The Maine industry can compete 
in ~ew England markets for fluid milk because high transportation 
costs connected with shipping the liquid product effectively excludes 
non-regional suppliers . 
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i. Although grain costs are high, hay is in abundance 
A key problem facing Maine dairy farmers is 
similar to that of the broiler industry in the State - the 
high cost of the feed ration. Although dairymen are not 
as dependent on Midwestern grain as are the poultry 
growers, cost of grain is a z:najor factor in dairy pro-
duction. According to a study on dairy costs 1 , the major 
cash expense on the dairy farm is feed. The feed bill at 
farms studied was thirty-eight percent of total cash 
expenses. 
Another problem which has affected Maine dairy 
production adversely is the rather peculiar problem of 
too much hay. Current! y, there is so much hay growing 
in a wild state in Maine, that dairy farmers cut and feed 
this hay with no concern for its poor quality or its ultimate 
effect on milk production. 
ii. Relatively poor management practices have been a key 
factor in production costs 
Of even greater importance, in cost of production 
is that Maine dairymen are simply not as advanced in 
Maine Agricultural Experiment Station "Profitable Dairy Farming in 
Maine; Its Organization, Costs and Returns 11 Bulletin 542, October 1955 
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their management practices as are farmers in other 
areas. There are t;;everal possible reasons for this 
posture but perhaps the overriding cause is that Maine 
dairymen have not had to acquire competitive production 
abilities. In a comparison of Maine with Vermont for 
example, Vermont developed its dairy industry to meet 
the needs of the Boston market. To be competitive with 
more accessible producing areas Vermont farmers had 
to develop more efficient producting units, and so they 
did. Maine on the other hand, had alternative intra-
state markets and the11efore,producers were under no 
seriou s pres,sure to increase the efficiency of their 
operations. Although Maine dairies ship over fifty per-
cent of their milk productiort into the Boston market 
today, a large portion of this volume is accounted for 
only because the market has grown in size. 
iii. Maine dairies are improving 
On the whole, it is felt within the State that Maine 
dairy farms are improving. Although not yet as efficient 
as competitive producing areas, production is being in-
creased, particularly in the production per cow. Through 
economic necessity, farms are becoming larger and thus 
more profitable on a per cow basis. New developments 
are taking place in :forage and feeds, particularly so in 
the development of imp.roved strains of alfalfa and harvest 
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hay and the increasing use of potato waste as a feed. 
In this movement to increase productivity, Maine 
farmers are being assisted by the State's Department of 
Agriculture and Agricultural Experiment Station and by 
field representatives of regional milk companies. 
3. Future Market Demand in New England Indicates Optimistic 
Prospects for Maine's Dairy Industry 
As mentioned earlier, Maine's local markets should continue 
to grow at a moderate rate, and with anticipated production efficien-
cies, the State's existing production capability can be .expected to 
meet this increased demand. The New England market as a whole, 
however, presents a considerably greater profit opportunity for 
Maine dairymen. Two important factors are likely to affect the 
New England demand picture: increased conswnption and the sale 
of farms for urbanization. 
i. Milk Consumption in New England is expected to increase 
New England's projected population indicates that growth 
will continue to be experienced over the next decade; in the 
past decade, sales in New England have increased almost 
SO percent . Moreover, in Boston as well as in other New 
England metropolitan markets, per capita milk use has 
increased about l 0 percent between 19 50 and 19 St. 
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ii. Southern New England dairy lands are being sold for housing 
projects 
Of even greater importance is the fact that the urbaniza-
tion of Southern New England - Massachusetts and Connecticut 
in particular - is eliminating dairy producing acr·eage. As 
less and less milk is produced in these states, coupled with 
increasing demand, the task of supplying New England's milk 
requirements will fall to Northern New England - primarily 
Vermont and Maine - and upper New York State. To date, 
Vermont has taken much greater advantage of this expanding 
market situation than has Maine. 
iii. The key to significant growth in Maine's dairy industry is 
in how well her dairymen' upgrade their prOduction 
The growing Eastern milk market will not necessarily 
mean a boom for the Maine dairy industry. Active steps 
must be taken to capture the growing market . . If Maine 
production costs are not reduced, the increased markets may 
well go to Vermont and the New York dairy industry. 
>!< 
* 
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4. Recommended Plan of Action 
To realize growth, 1v1aine's industry must enhance its 
management effectiveness. Development within the State of 
improved forage crop, utilization of potato waste and other Maine 
grown commodities in the feed ration coupled with efforts to work 
toward reduced transportation costs of Midwestern grain, will all 
assist to enhance production. But most important is the develop-
ment of improved management practices on the part of the Maine 
dairyman. 
The Maine dairy industry should consider the following: 
l) More effective management of dairy operations is required 
within the State. T? meet the competition of similar 
operations in neighboring states, Maine 1s producers must 
become more cost conscious and strive to lower their 
operating costs. This can be effected by utilizing more 
modern techniques in the dairying activities, increasing 
the size of herds, and concentrating on larger production 
per cow. Attention must be directed toward better breeding 
and to the use of high value feed concentrates to enhance 
productivity. 
2) The industry should join with others in the State to secure 
lower rates on grain shipments. 
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3) A research program should be directed toward forage and feed 
components which could be grown within the State. The 
industry might well secure assistance from the U.S . Department 
of Agriculture in this activity. 
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CHAPTER FIVE 
FOOD PRODUCTS 
]fiSHERIES 
L 
FOOD PRODUCTS - FISHERIES 
Fishing was the earliest major economic activity in 
Maine and continued to be of considerable economic significance 
throughout the State's early development. In recent years, 
however, the returns from fishing have been low and have not 
tended to increase at the same rate as other incomes. One over-
all problem facing the industry throughout the country is the fact 
that the United States is behind other countries in the use of new 
fishing equipment. Europeans, particularly the Portuguese and 
the French have developed not only new equipment, but new 
fi~hing techniques. Not all of these foreign developed techniques 
have caught on in the United States. 
In Maine, fishing is primarily off shore rather than high 
seas fishing. This is particularly true of shell fish which are 
taken immediately off shore, but is generally true also of ocean 
perch and herring. This does not mean directly off the Maine 
Coast only; Maine fishermen operate as far north as Labrador. 
There are four important commercial fisheries in Maine. 
These are lobsters, red fish or ocean perch, herring, and the 
inter-tidal species. In terms of value, the lobster fishery is 
easily the most important dollar fishery in the State. In 1957, 
the lobster catch was valued at $8. 9 million or 53. 3 per cent of 
the value of all Maine fisheries; ocean perch comprised the next 
largest volume, 14. 2 per cent; the herring catch was 1~. 8 per 
cent; and the inter-tidal species constituted 8. 3 per cent; all 
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other fisheries accounted for the remaining 10.4 percent. With 
a value of almost nine million dollars, the lobster fishery is one 
of the more important food products in the State and rates only 
behind poultry, potatoes and dairy products. 
Because of its importance in the economy, the lobster 
fishery is treated at some length in this report and is followed 
by a brief consideration of the sardine industry. The scope of 
this program did not permit detailed cons ide ration of the 
State 1 s other fisheries. 
* * 
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I. THE LOBSTER INDUSTRY 
Year 
1929 
1950 
19 51 
19 53 
19'55 
1957 
Lobsters are caught along the Atlantic coast from Cape 
Hatteras north to Nova Scotia and Newfoundland. 
I::.ubs-ter landings (amount of lobster taken) for Maine and the 
United States and Canadian imports are shown below: 
LOBSTER LANDINGS AND IMPORTS 
Maine Landings 
(000 lbs.) 
18,353 
20,759 
22, 300 
22,718 
24,403 
U. S. Landings 
(000 lbs.) 
11,747 
23, 194 
25,94 3 
28, 102 
28, 939 
30, 152 
U.S. Landings and 
Canadian Imports (000 lbs. ) 
51,792 
7 3, 3 34 
74,911 
74,620 
74,898 
7 4 ,774 
As can be seen, the lobster fishery has had a steady growth 
rate over the past several years. The major reasons for this growth 
are increased intensity of fishing due to better prices, growth of the 
number of lobster taken during the winter months, improvements in 
fishing boats and equipment, growth of the area in which lobster are 
taken and the finding of new lobster populations. 
Most lobster are taken immediately off shore, although a small 
number are taken off the Continental Shelf. Fishing the Continental 
Shelf, however, is a marginal operation and carried on only during the 
spring when lobsters are not available in quantity elsewhere. Of the 
20 million pound Maine lobster catch, only 30 to 40 thousand pounds 
are taken off the Continental Shelf, however, the Shelf can be considered 
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as a future reserve l or tb~ Maine lobs;t<.e ,r ·.industry. It is probable that as 
better equipment is developed and employ.e4 this reserve will be uti-
lized to a greater degree. 
1. Disor anization at the Fishing Grounds is a Key Production 
Pro lem 
The major problem in the production side of' the lobster 
industry is not in the use of new equipment, such as radio-tele-
phones and radar, not in the development of. improved engines 
and boats, but rather in the state of the fishing grounds and the 
attitude of the lobster fishermen toward these ,grounds. 
I 
i. Lobsters are not taken at the optimum size 
Essentially, the fisherman considers him-
self a hunter of lobster, and the lobster grounds to 
him are op a "first- come first- serve" basis. This 
fishing philosophy to a large degree makes it im-
possible for the lobsters to achieve optimum or 
economic maturity since they are fished out before 
reaching this size. Although the State has es-
tablished legal mi:r+imum and maximum catch sizes, 
under a hunting phUosophy the individual fisherman 
cannot afford to let . the lobster reach a more eco-
nomical size. If he .doesn't take the lobster some-
body else will. As a result . the catch is typically 
characterized by m~nimum sizes. 
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ii. The number of operating fishermen is highly 
variable 
Another example of lack of organization in 
the lobster fishery is the fluidity in the number 
of operating fishermen and the number of months 
they fish. In 1958, 6,236 lobster fishermen were 
licensed by the State. Of this number, a nucleus 
of approximately 2000 or about 30 per cent are 
considered as full time fishermen. The majority 
of the fishermen move in and out of the fishery 
depending upon the relative attractiveness of 
lobstering as compared with other employment 
opportunities. The following table gives figures 
on number of months fished based on a 65.5 p~r 
cent sample of lobster fishermen in 1957. A 
total of 6, 068 fishermen were licensed during 
that year. 
ARMOUR RI:SI:ARCH F O UNDATION OF ILLINOIS INSTITUTI: OF TI:CHNOLOGY 
- 104 - Project 9-020 
Final Report 
.. 
PORTION OF TIME THAT LOBSTER AND CRAB 
FISHERMEN ARE ACTIVELY ENGAGED IN 
FISHING ( 19.5 7)>!• 
No. of Months 
Fished 
l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Percentage of 
Fishermen Fishing 
.9 
3.9 
13.4 
12. 5 
12. 9 
16.5 
5. 7 
7. 0 
5. 1 
3. 7 
1.0 
17.6 
Total number of lobster & crab fisherman licensed - 6. 068 
Size of sample - 65 . . 5o/a 
*Only those reported on license applications 
iii. Organization must be introduced in the lobster fishing grounds 
It can be seen that the lobster fishing grounds suffer 
from lack of some effective form of organization. The 
movement of marginal fishermen into the fishery in good 
months and out in bad makes it difficult to maintain 
prices. Additionally, the hunting philosophy of lobster 
fishermen makes it impossible to upgrade the size of 
lobsters caught on a consistent basis. 
The lobster is one of Maine's most valuable 
resources. -Means must be provided whereby this 
resource is protected as a continuing income source for 
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the industry and at the same time optimizing its economic 
value to the State. 
2. The Dealer is the Key Factor in the Industry 
The key factor in the industry at present is the dealer 
who often times finances the fisherman and assumes all marketing 
functions. Dealer~ are divided between those who sell to the 
institutional customers (restaurants primarily) and those who 
ship generally into the New York market for re-sale. There 
are some 200 or 300 licensed dealers in Maine of which only 
some 20 or 25 are major operators. This segment of the industry 
is characterized by a large number of small operators with 
limited financial capability. 
i. The dealer often finances the fisherman 
Not all dealers have direct relationship with 
fishermen. Some buy from other dealers exclusively. 
However, there is generally something of a paternalistic 
relationship between dealers and fishermen, in which 
the dealer advances money or equipment to the fisherman 
or permits him to buy gasoline and boat maintenance 
equipment at cost. 
ii. Dealers have resisted developments in processed lobster 
products 
Lobster dealers are primarily interested in 
dealing only with the live animal, and not interested in 
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exploring opportunities in processed lobster. Partially, 
this lack of int~re st is explained by the fact that there is 
a sizeable loss of meat in converting the live lobster to 
a processed product and that in the past most packaged 
lobster products have not had market success in the 
United States. However, of key significance seems to 
be a traditional lobster dealer resistance against change 
in any form. There appears to be a general feeling among 
dealers that increases in manufactured lobster products 
will decrease dealer control of the industry. 
3. Current Lobster Marketing is Not Aggressive and Provides 
an Insufficient Return to the State 
At pre sent, the bulk of the lobster catch goes to the live 
lobster market. Lobsters are shipped either to institutional 
customers direct! y or are shipped to the New York fish market 
which establishes price. This marketing pattern permits the 
lobster dealer very little price control. Moreover, as noted 
earlier, only a few dealers have the financial resources to 
exert influence over their marketing relationships. The majority 
of the dealers operate on a marginal basis. Continually faced 
with moving a perishable commodity, subject to sudden price 
changes, the dealer is always in a precarious marketing position, 
and often must dump his lobster to cover operating commitments. 
Despite these problems, the dealers have resisted the 
development of new lobster products or markets, and have not 
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supported developments in lobster processing or freezing. 
i. Transportation of live lobster is still a problem 
The shipment of live lobster is a difficult pro-
cedure. Although improved equipment and packaging 
materials for lobster shipments are being developed, 
none provide the complete answer. Air transport 
appears to be the most feasible method because of 
vital savings in time. However, high cost of air trans-
port has hindered the development of this transportation 
method in the lobster industry. 
ii. Possible new markets are not being supported by the 
industry 
The major marketing problem in the industry is 
the development of remunerative new markets for lobster 
and lobster products. Something of a marketing break-
through in lobsters is being achieved at the present time 
this refers to perfecting large scale circulating salt 
water tanks which can be located throughout the country. 
Live lobsters are shipped to these tanks and held for 
subsequent delivery to institutional or retail customers. 
The tanks have been tested in the Midwest and the West 
and have been found to be successful. To such interior 
and West Coast markets,lobsters are a new food and 
desirable even at a premium price. 
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However, from an economic standpoint the lobster 
tank operators cannot develop a profitable trade based 
on the uncertain lobster supply which now prevails 
throughout the industry in Maine. If Maine cannot de-
velop a reliable source of supply through improved 
lobster catching, holding, and distributing techniques, 
the new market represented by tank _operators will 
wither, or at best be only partially exploited. An 
alternative is that a dynamic new market demand wiH 
force improved ways of catching and distributing lobster. 
It is characteristic of our economy that profit opportunities 
do not go long unexploited. New catching methods might 
come about through the integration backwards of Mid-
western and Western tank operators into the whole-
saling operation even to the point of dealing direct! y 
with fishermen. 
Of possibly even greater long term importance, 
might be the further development of the frozen lobster 
industry permitting Maine lobsters to become distributed 
throughout the country. In this way, Maine 1 s _i:ridustry 
can tap into the country's growing and highly profitable 
specialty food market. 
4. Additional Research is Necessary and Merited 
The relatively unprogressive attitude of the dealers has 
undoubted! y a great deal to do with retarding the growth of 
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processed lobster products, but there are economic and tech-
nical problems as well. The Canadians can a sizeable 
percentage of their lobster catch and are able to do so 
because of extremely low cannery labor costs. 
Quality of the meat is a problem in canning and in 
freezing. At least one processor in Maine packages lobsters 
as a frozen product. The major problem facing development 
of a frozen lobster industry in the State seems to be that of 
storage life. Generally, whole frozen lobster have a storage 
life of less than six months, although under ideal conditions 
a six month storage life has been obtained. Again speaking 
generally, six months storage is a requirement for frozen 
products. The relatively short storage life is not a major 
deterrent to the product, but it does make a well organized 
marketing outlet a requirement. 
Although little is known as to the total amount of 
lobster meat processed, a likely estimate is that from the 
20 million pounds of live lobster caught, some 3 to 6 million 
pounds are diverted into processing. Since it requires seven 
pounds of live lobster to produce one pound of meat, it can 
be seen that processed lobster represents a relative~y 
small outlet for the lobster fishery at the present time on 0 
a poundage basis. 
. .. . ,, 
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5. Recommended Plan of Action 
To upgrade and make the lobster indust1;y more profitable, 
the Industry should concentrate in the following areas: 
1. Conduct research to gain more knowledge on the abundance 
and distribution of lobster, their feeding habits, moulting 
and spawning habits as well on the actual methods of 
fishing. These activities should be aimed at increasing 
the source of supply, if possible, but certainly to make 
more efficient the fishing and handling phases of the 
industry. 
2. More realistic educational programs should be instituted 
for fishermen. Programs such as those sponsored by the 
Department of Sea and Shore Fisheries aimed at overcoming 
harmful but unfortunately deeply entrenched attitudes on the 
methods of lobster taking should be developed. 
3. Some form of organization must be brought to the fishing 
grounds. It is not within the scope of this brief survey 
of the fishery to detail a specific program; that is the 
province of specialists both in and out of the State. However, 
a greater degree of control of the fishing grounds appears 
mandatory to achieve a better utilization of the lobster 
resource • 
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4. More processing companies should be encouraged to 
process lobster ~ p~rticularly to improve methods of 
quick freezing lobster so that new markets not available 
to live lobsters can be developed. Both technical research 
on the freezing process and market research should be 
conducted as an initial step in the development of this 
industry. 
5. The economics of salt water circulating tanks throughout 
the country should be explored to establish the likelihood 
of increasing the number of these tanks. To capitalize 
on this potential market, marketing and distribution 
problems must be investigated as well as the ways in 
which a reliable source of supply for the tanks can be 
assured. 
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II. OTHER FISHERY INDUSTRIES 
Year 
1958 
1956 ' 
1955 
The total value of landings of all other commercial fisheries in 
Maine is less than that of the lobster catch alone. No single other 
species approaches the economic importance of lobsters. For this 
reason, it was unfeasible to evaluate the activities of each type of 
Maine fishery in detail within the scope of this study. Major emphasis 
was placed upon activities of the sardine industry - with the thought 
that basic problems are more or less common throughout the fishery 
industry. 
1. Fisheries Are a Minor Factor in Maine Manufacturing 
As manufacturing industries, fisheries are a relatively 
minor segment of the State's economy. Over a recent three 
year period (1955-1957) fisheries manufacturing, including 
products and by-products, have represented 'only 2. 9 per cent 
of total manufactured product value in the State, and 2. 9 per 
cent of the total manufacturing average employment. The 
comparisons are shown on the following table: 
COMPARISON OF MARINE PRODUCTS AND BY-PRODUCTS 
WITH ALL MAINE MANUFACTURING 
Value of Product ($000 1s) Employment 
Maine o/o of Maine 
Total Fisheries Total Total Fisheries 
$1,343,700 $38,478 2.9 100,874 2, 573 
1, 390, 900 41,953 3. 0 109, 340 3 479 
1' 245, 100 34,220 2.7 107,809 3, 138 
o/o of 
Total 
2.4 
3.2 
2.9 
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2. Canned Sardines is the Most Important Manufactured Fishery 
Product -
The production of canned sardines dominates the manu-
facture of fi s hery products. In 1957, packed sardines were 
valued at approximately $14. 7 million, only about 1. l per ·cent 
of all manufacturing but 38 per cent of all manufactured fish 
products. 
i. The sardine in dustr y has suffered a drastic shaking out 
in th e last t en years 
During the second World War years, the sardine 
industry expanded greatly, largely due to restrictions on 
many meats. At the end of the War, the Maine sardine 
industry was over-populated with small, marginal canners 
who, when faced with serious competition from the meat 
industry, first cut prices and then dropped out of the indus-
try. This shakeout of the industry though painful, was a 
necessity for the industry as a whole. There were simply 
too many canners for the market . 
At present, the industry is composed of some 
twenty-five canners operating a total of thirty-five opera-
ting plants. This is down from forty-nine plants in 19 51. 
ii. The Maine Sardine Council has instituted progressive 
marketing and research programs 
In recent years , the industry has been concerned 
because volume of sales has not kept pace with the 
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population growth of the country. Both marketing and 
quality control in the industry has been weak. Sihce no 
one of the twenty-five canners could afford separately the 
quality and marketing research work, the Maine Sardine 
Council was established to serve as the research and 
promotion arm for the indus try. State legislation created 
the Council and also provided a per case tax on all canners 
to finance the project. The tax funds accruing from this 
legislation is administered by the Council which consists 
of seven active canners. 
The research activity of the Council has been 
instrumental in upgrading the quality of Maine packed 
sardines. Basic Research has also been conducted on the 
causes of damage in catching, processing, and packing 
sardines. 
The Council's marketing activities are primarily 
in cooperative advertising programs, market research 
into consumer demand, and customer and food broker 
service. As a result of this work, marketing channels 
have been strengthened and increased marketing informa-
tion is available to the canners. 
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3. Recommended P lan of Action 
The sardine industry in Maine faces major problems. One 
is the traditional nature of the industry itself - a low profit 
industry with stiff competition from foreign suppliers. As such, 
the industry requires a low labor cost. Additionally, the herring 
season is uncertain; whereabout of the fish or how much of a 
catch can be made is still largely a matter of chance. As a 
result, sardine canning is highly unstable, in length of season 
and size of pack. 
Although major problems still plague the sardine industry, 
it appears as if the industry has taken basic remedial steps to 
strengthen its production and marketing position in the future. 
The most important step taken was the forming and implementa-
tion of the Maine Sardine Council, particularly in its integrated 
marketing and research activities. The ARF study team 
suggests, that for the near future, the activities of the MSC be 
extended and intensified wherever possible. 
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CHAPTER SIX 
LEATHER PRODUCTS 
LEATHER PRODUCTS 
The Maine shoe and leather industry is one of the stronger factors in 
the State economy. This industry accounted for 14. 7% of the value of manu-
factured products in the State in 19 58 , 
In reviewing the leather industry, members of the study team personally 
interviewed at least ten principal operating executives in the shoe industry in 
Maine as well as executives of various trade associations and government 
organizations familiar with the indus t ry. The study team, in evaluating the 
industry has also made a careful analysis o f the statis tics provided by a number 
of organizations. These include: (a) the State of Maine; (b) the Department 
of Commerce and other federal information sources, and (c) trade associations 
involved with the shoe industry. 
Subsequent to the discussion of the i ndus try, a pla n of ac tion is pre -
sented. This plan is designed to stren gthen t h e posi tion of th e shoe industry 
in the State, and to add to the strength of the e conomy of t h e state of Maine as 
a whole. 
I. THE SHOE AND LEATHER INDUSTRY IN MAINE HAS SHOWN IN-
CREASING IMPOR. TANCE IN THE LAST SEVERAL YEARS, AND ITS 
FUTURE APPEARS FAVORABLE 
The shoe :industry has been important to the State of Maine's 
economy for some time, but it increased s ignificantly in importance 
25 to 35 years ago when a number of eastern Massachusetts firms 
moved to Maine to a void the labor problems attendent upon "perations 
in the southern New England area . The Massachusetts shoe company 
officials who moved their plants to Maine from southern New England 
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during the 1920's and 1930's believed that the available labor force in 
Maine would be able to learn the shoe manufacturing skills quick! y be-
cause of its alleged inherent manual dexterity. Most of these companies 
were manufacturers of inexpensive shoes and were willing to experiment 
with the lower cost, non-union Maine labor force. The manufacturers 
o£ expensive shoes felt that they required the highly-trained experienced 
worker in Brockton, Massachusetts and similar areas for continued 
successful operation. Consequent! y, the Maine shoe industry produces 
a large quantity of lower priced footwear items while the bulk of the 
New England quality shoe manufacture still remains in the southe:J;"n 
portion of the six state area . 
The shoe industry was well suited to the Maine village and town 
structure. Efficient plants required between 100 and 400 workers and 
could be located in a number of Maine towns which then had available 
labor pools. In addition, Maine was immediately accessible to eastern 
Canada, and the French population of that area showed an aptitude for 
shoe factory work. The Lewiston- Auburn area supplemented its sig-
nificant textile operations with extensive shoe manufacturing facilities 
and became the most important shoe manufacturing center north of 
Brockton, Massachusetts. 
1. The Shoe and Leather Industry Was the Third Most Important 
Industrymthe State in 1958 
In 1958, the shoe and leather industry was the third 
most important industry in the state of Maine, accounting for 
14. 7o/o of the $1. 34 billion products manufactured in the State. 
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Within the shoe and leather indu~try, shoe manufacturing 
accounted for 85o/o of the total prpduct value produced. Of the 
five principal industries in the State, only leather and food 
showed increases from 1957 to 1958, while paper, textiles and 
lumber declined during the same period. More important is the 
five year trend exhibited by the ~;hoe and leather industry. In 
19 53, the value of shoe and leather products manufactured in the 
State of Maine was only $143.7 million dollars; by 1958, this 
figure had climbed to $197. 0 million dollars, an increase of 
3 7o/o. 
The following table shows that leather tanning and 
finishing, leather findings and miscellaneous leather items 
account for only 15% of the value of manufactured product in the 
leather industry. The shoe manufacturing industry, with 85o/o 
of the manufactured value,is by far the most important industrial 
factor in the entire leather industry. This industry analysis 
will, consequent! y, concentrate on shoe manufacturing. 
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SHOE AND LEATHER INDUSTRY 
(1957 SIC Classifications) 
Val. of Prod. Gross Wages 
(millions) % (millions) Labor Factor 
Leather Tanning 
and Finishing $ 17. 1 9 $ 4. 6 27% 
Boot, Shoe Cut 
Stock and Findings 10. 7 5 2.9 27 
Footwear, Except 
House Slippers and 
Rubber Footwear 168. 9 85 51. 7 31 
NES .8 1 . 2 25 
$197. 5 100% $59. 3 30% 
2. Several Factors Indicate an Improved Future for the Maine 
Shoe Indus try 
Although some of the Maine shoe companies will 
probably take advantage of opportunities for expansion outside 
the State, the Maine shoe industry can be expected to grow. 
It is becoming increasingly difficult to operate a shoe company 
profitabllf in Massachusetts, and some Bay State producers are 
likely to migrate north to Maine. 
Also, the market for shoes in the United States appears 
to be tied to population growth, and from 194 7 to 1958, the 
United States population grew from 143 milli on persons to 
174 million, an increase of 22%. During that same period, 
United States production of shoes increased from 480 million 
pairs annually to 600 million pairs annual~y, an increase of 
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25o/o. Current estimates indicate that U.S. population will 
reach approximately 195 million by 1965, and 210 million by 
~-
197 0. This expansion of the nation 1 s population should result 
/ 
in a corresponding expansion in the t?£al market for shoes and 
an increase in the total volume of b~~iness for the shoe industry 
in Maine. 
In 1958, the State of Maine produced 8. 6o/o of the dollar 
value of all the shoes manufactured in the United States. This 
made Maine the fourth most important shoe producing state in 
the country, after Massachusetts, New York, Missouri, and 
Pennsylvania. 
II, THE MAIN DISADVANTAGE OF SHOE MANUFACTUR;ING IN THE 
STATE OF MAINE IS THE HIGH COST OF FREIGHT; ON THE WHOLE, 
OPERATING CONDITIONS ARE FAVORABLE -
Representatives of companie 's, interviewed in the State were 
positive '1n their outlook for the f~ture; they appeared quite satisfied 
with their labor force and the general operating conditions in Maine. 
The union position in the shoe industry continues to be mild. Only 
20o/o of the shoe workers are organized, and many of these are in the 
local Lewiston-Auburn shoe union which appears to maintain good 
working relations with shoe company management. 
Since shipping costs to the major markets in the Midwest and 
Far West are high, some companies are being lured by communities 
outside Maine which offer to provide new plants on lease back 
arrangements, favorable local taxes, and accessibility to new markets. 
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In many cases, however, the shoe companies are owner-managed 
and these business men prefer to remain in the State, increasing the 
scope of their operations there. This permits them to maintain close 
surveillance over all of their manufacturing activities. 
1. Transportation Costs Present a Problem of Concern to Shoe 
Manufacturing Executives 
Although shoes generally are products having a high 
value per unit weight, it is reported that the transportation 
costs borne by a manufacturer operating in Maine pose an 
important problem. 
i. The transportation factor is especially important to the 
producer of inexpensive shoes 
The cost of shipping raw materials to Maine 
shoe factories is basic to the entire transportation cost 
problem. Leather in the form of raw hides or tanned 
product is shipped into the State from the West and from 
other points in this country and abroad, converted to 
shoes, and then shipped out to market. The actual cost 
of bringing the raw materials into the State is borne 
directly by the shoe manufacturer since leather is gen-
erally shipped F. 0. B. the tannery. The cost of shipping 
the finished shoes to market is born only indirectly 
by the shoe manufacturer. Shoes are shipped F. 0. B. 
from the shoe plant or its warehouse , a.nd the actual 
shipping expense is paid by the merchandi sing firm 
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ii. 
purchasing the footwear. Nevertheless, manufacturers 
in Maine must adjust their shoe prices so that the cost 
of a pair of Maine shoes laid down at the customer's 
store or warehpuse is competitive with products produced 
at more conveniently located factories. 
The transportation cost problem is compounded 
by the fact that most of the sho.e manufacturers in Maine 
produce a low-priced product. The weight of a low-
priced shoe is virtual! y the same as its higher priced 
counterpart and, as a result, the percentage of delivered 
cost represented by shipping costs is more significant 
for the average pair of Maine produced shoes than it 
would be if Maine manufacturers fabricated more ex., 
pensive items. At present, the shipping cost factor is 
estimated to represent about five to eight per cent of the 
wholesale price of a pair of low-priced shoes. This 
percentage is composed of two factors: (a) the cost of 
bringing raw materials into Maine, and (b) the price 
adjustment necessary to compete with manufacturers 
located further south. 
The ability to compete in markets beyond New England and 
the Middle Atlantic States is important to the economic 
success of the Maine shoe industry 
Maine's immediate market for shoes i s within 
a radius of 350 miles from Lewiston- Au"~?urn, and is 
comprised of the six state New England area plus New 
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York State. Most points in this area can be serviced, 
overnight by truck. In this market, Maine competes 
with other manufacturers located in the New England 
and in the Middle. Atlantic states. 
According to the National Association of Shoe 
Manufacturers analysis of the Sales Management infor-
mation, the 1960 retail shoe buying potential of the geo-
graphic area immediate to Maine is $640 million. 
Assuming a standard retail markup of 40o/o, this represents 
$384 million in wholesale shoe value. Maine's production 
of shoe products in 1958 was about $170 million, which 
would represent an estimated 44o/o of the total present 
potential if all sales were in this geographic area. 
Since shoes produced in Maine are shipped to other 
regions, Maine's actual share of this market is con-
siderably less. 
In the important markets of the Midwest and 
South Central States, Maine must compete with shoe 
manufacturers in Missouri, Ohio and Illinois in addition 
to those situated in the East. Transportation costs are 
an important consideration to Maine's manufac~urers 
when shipping to these markets; the generally lower 
wages in Maine enables the manufacturers to remain 
competitive in the l\1idwes,t and Southern markets. Maine 
officials should be aware of the serious problems which 
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might arise if freight rates continue to increase on 
leather products since such increases in cost would 
decrease the competitive abilities of Maine's shoe in-
dustry. 
Maine manufacturers use trucks for most of 
their shipments to markets in the Northeast, and rail 
and truck for shipments to more distant points. Some 
shoe manufacturers have their own trucks which they use 
to deliver their products to Boston for reshipment. 
Many shoe manufacturers complained that trucking rates 
are excessively high in the Northeast. These executives 
believed that shoe manufacturers in the South paid less 
for shipping a given weight of product to the Chicago 
market than shoe manufacturers in Maine, although the 
distance was approximately the same. According to the 
shoe manufacturers, the Maine truckers are continuously 
negotiating for higher rates for their transportation 
services. 
2. The Shoe Industry Labor Force is General! y Productive and 
Adaptive 
Approximately 96% of the Maine shoe and leather industry 
is located in eight counties in the State. Of these, Androscoggin 
is the most important with approximately 28o/o of the total value 
of production of shoe and leather products in Maine. York, 
Somerset, and Cumberland counties each have between 12 and 
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15 per cent of the value of the goods produced in this industry. 
i. Union relationships, where they exist, are generally 
favorable 
Of the 21, 000 shoe and leather industry workers, 
only somewhat more than 4, 000, or approximately 20% 
are members of unions, according to the Census of Maine 
Manufactures. From the point of view of the shoe manu-
facturer, this is a positive factor, not only because it 
diminishes the pressure for increased wages, but also 
because it facilitates the easy adjustment of wage rates 
when new styles and improved equipment are introduced. 
Several manufacturers operating unionized shoe 
factories in the State reported that representatives of the 
union were generally reasonable and cooperative in piece 
rate adjustments . The shoe industry is characterized 
by fairly rapidly changing style trends, and long periods 
of wage negotiation for each:new pattern would decrease 
plant productivity. In addition, it is important that shoe 
companies be able to take advantage of any new equipment 
developments without the fear that the unions will block 
resulting work load modifications . 
Most workers are on piece rate; and effective 
operatives can earn over $1 . 80 per hour which is com-
petitive with wages paid to workers in most other Maine 
industries . The average hourly wage rate for the shoe 
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industry in lViaine calcl.uated from the Maine . Census of 
Manufacturers fig ures was $1. 52 in 1958 . This is iden-
tical with the average natural hourly wage reported by the 
National Association of Shoe Manufacturers. 
The important shoe union in the State is the inde-
pendent local in, the Auburn- Lewiston area. Shoe manu-
facturers whose workers are members of this union re-
port especial! y arnica ble relations with union officials. 
One plant superintendent pointed out that the business 
manager of the union is usually able to work out griev-
ances by speaking with either management or the workers 
individually before bringing the issue before the workers 
and management in tedious joint negotiation. 
ii. The labor force which is abundant, is adaptable to new 
techniques 
The work force in the shoe industry in Maine is 
general! y characterized by shoe manufacturing executives 
as being adaptable to new equipment and willing to learn 
new jobs. Virtually all workers are trained in the factories. 
The plant superintendents appear to believe that trade 
training for the shoe industry in the high schools would 
be of little value. The main reason for this is that each 
company believes that its factory operations only can be 
learned through intensive on-the-job training. These 
officials feel that a novice shoe worker could learn, in 
two weeks in a shoe factory, all that he might have 
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acquired in a year of shop courses in a high school. 
Currently, seasonal lack of skilled labor does not 
appear to be a serious problem in the industry. Most 
companies boast that their P!oduction is steady through-
out the year, though their sales may be subject to 
seasonal influences . The higher paying companies re-
port that they have a waiting list of prospective employees 
from which to draw in periods of peak demand. For the 
most part, however, workers seem unwilling to travel 
more than 20 miles each way to their jobs. 
Problems with labor, while being reasonably 
minor, were encountered in the Freeport area where 
two different companies mentioned worker absenteeism 
as a problem affecting productivity. 
iii. Labor costs vary throughout the state 
There are noticeable regional differences in labor 
costs in the shoe industry within the State of Maine. 
Auburn-Lewiston (Androscoggin County), with the largest 
concentration of shoe companies, is among the lowest 
paying areas in the State as shown in Exhibit VIII on the 
following page. Somerset, Franklin, and Oxford are the 
highest paying counties, while Penobscot is the lowest. 
The labor factor statistics presented in Exhibit 
VIII show that the manufacturers 1 selling price of shoe 
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Exhibit VIII 
Maine DED 
VALUE OF MANUFACTURED PRODUCT FOR THE SHOE LEATHER IN1:1USTRY 
* Per cent of manufactured product represented by wages. 
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for differentials in the regional cost of labor. This 
Exhibit shows the value of manufactured product, gross 
wages in total and in annual averages, and the labor 
factor for the eight shoe and leather producing counties 
in Maine. The labor factor is obtained by dividing the 
gross wages by the value of manufactured product. The 
county which pays the highest average annual gross wage 
to its shoe and leather workers, Somer set, is also the 
county with the highest labor factor. Kennebec county, 
which pays the lowest average gross annual wage to its 
workers, has the second lowest labor factor. The labor 
factors indicate that the selling price for manufactured 
shoe and leather products does not vary with the cost of 
labor in the State of Maine. In counties where the wage 
levels are low, the margin available for items other 
than labor, such as materials, overhead and profit is 
larger than in counties where higher wages are paid. 
In counties where the wage levels are high, the cost of 
labor takes a larger cut into the margin available for 
other manufacturing items as well as overhead and 
profit. 
iv. Capable supervisory and clerical help are hard to find 
One problem which seems to be serious through-
out the State is the lack of supervisory and clerical 
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personnel. Frequently, factory superintendents are 
brought in from shoe factories outside the State. De-
partmental foremen are generally chosen from the senior 
members of a department, and these people, although 
they may be very good operators , are not always good 
supervisory personnel. 
In the shoe industry in Maine, there seem to 
be no young people interested in production management. 
In this respect the shoe industry companies are themselves 
at fault to some extent. Most of them are family owned 
and operated, and they are reluctant to take young college 
graduates and train them in manufacturing because this 
involves letting strangers into the inner operating group. 
Although there is no direct evidence, it is probable that 
some companies have been forced to slow their growth 
rate because of a lack of effective plant management and 
a reluctance to train younger people for executive tasks. 
Competent clerical help appears to be virtual! y 
unavailable. Many of the girls who are interested in this 
I 
work appear poorly trained in secretarial and bookkeeping 
skills, and are not particularly conscientious about 
accuracy. Absenteeism is a troublesome problem with 
clerical and secretarial help. 
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3. Shoe Manufacturers in Maine Are Alert to New Te .chno logical 
Developments in lv1achinery 
An important indicaLi.on of the current attitudes pre-
valent in an industry is the increasing expenditure for new plant 
and equipment. During 1945 to 19.:54 period, all industries in the 
State of Maine had average anl).ual expenditures· for new plant 
equipment of about m28 million dollars per year; expenditures 
for new plant and equipment in the shoe and leather industry 
averaged about $ 850, 000 annually, a small amount in relation 
to all of Maine's industrial new plant and equipment investment. 
In the four year period from 1955 to 1958, however, expenditures 
for new plant and equipment in the State of Maine have averaged 
about $51 million dollars annually (nearly twice what they had 
been during the ten years after World War II)l however, ex-
penditures for new plant and equipment in the shoe and leather 
industry averaged $2. 5 million -<;lollars annually or about three 
times the 1945 to 1954 period. 
Shoe and leather companies spent over $1.5 million on 
plant and equiprnent modernization and expansion in. 1958. The 
expenditures in 1958 are equivalent to $12, 700 for every shoe 
plant reporting to the ~ens us of Maine Manufactures. This is 
less than one percent of shoe and leather industry sales which 
is not a significant amount, but the average is no doubt diminished 
by the effect of a number of smaller shoe companies reporting 
relatively minor expenditures. 
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Shoe companies usually have the option· of leasing equip-
ment from the major shoe machinery firms; much new equip-
menton the floor of shoe companies is, in fact, leased. Be-
cause of this, the statistics for plant and equipment investment 
reflect only in part the efforts of shoe companies to take advan-
tage of technological developments in their industry. Many shoe 
manufacturers prefer to lease equipment so that they will feel 
free to take relatively immediate advantage of new equipment 
developments in the industry. With leased equipment they feel 
no obligation to operate equipment until the end of its useful 
life. Most leasing contracts are for a period of five years; 
shoe companies tend to buy a piece of equipment when the pay-
back period is three years or less, and the probability of im-
portant technological changes appears to be low. 
On the whole, shoe manufacturers in Maine attempt to 
keep abreast of the technological developments in their industry 
and generally, to take advantage of any new equipment which 
would add to the efficiency of their operations. 
4. Air Passenger Travel Was Cited As a Problem By The Shoe 
Manufacturers 
The lack of dependable air passenger service was cited 
by several shoe manufacturers contacted as a problem affecting 
their operations and their growth. Although most of the compan-
ies use a field sales organization for selling, compa:;1y executives 
located at the plant site frequently make trips to market areas 
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to observe retail sales operations and to gather information on 
styles and consumer buying trends. Travel ~o New York and 
Chicago is important for attending trade shows and sales con-
ferences. 
Since the Maine shoe companies appear to be doing well, 
the adverse ramifications of the passenger travel problem are 
not direct! y evident, at this time. Should the Maine shoe com-
panies become more involved with high-style items where the 
awareness of rapid changes in styles and market trends is 
crucial, the passenger travel problem may increase signifi-
cantly in importance. 
5, Of the Factors Other Than Labor and Transportation, Raw 
Material Supply and Bailking Support Appear to Offer Oppor-
tunity for Improvement 
A number of aspects of shoe manufacturing other than 
labor and transportation were investigated by the study team. 
These included tanning operations, financial considerations, and 
g~neral operating conditions. The highlights · of this investiga-
tion are presented below. 
i. 
At present, most of the leather being used by 
shoe manufacturers in the manufacture of their products 
is being produced in tanneries outside the State of Maine,_ 
and shipped in for conversion. Several shoe companies 
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buy a large portion of their requirements from Maine 
tanneries, but most of the larger manufacturers obtain 
their leather through the Boston leather market. There 
is some justification for tanning We stern hides in the 
Midwest and shipping the higher valued leather to Maine, 
s·j.nce hides lose considerable weight in the tanning pro-
cess. However, it i.s. p_o~;~ible that the greater shipping 
cost tha~ would be incurred in shippin_g a hide from 
V{e stern cattle states to Maine for tanning, would 
probably be offset by the lo?'er labor costs in the Northern 
New England area. 
1) Tanning of the lighter weight hides is particularly 
attractive 
The e~ample of Western hides was cited 
because these provide the heavier leather.s used 
in the manufacture of mocc;asins, an important 
product of the Maine shoe industry. Lighter 
hide~ which are used in more expensive shoe 
products and in women's shoes often come from 
the Eastern United States and abroad. If the 
tran_sportation cost of hides i .~ the only deterrent 
to a greater activity in the Maine leather tanning 
industry, then this problem is certainly l~ _ss 
severe for companies contemplating the tanning 
of the hides for lighter leathers. The point of 
origin for these skins is closer to Maine than is 
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that of the heavier Western hides. 
Z) Expansion of tanning would require support by 
local shoe companies 
The success of an expansion of the leather 
tanning industry ill:_ Maine, would depend~ at least 
to some extent, on the degree of support provided 
by the shoe companies. It is doubtful that any 
firm contractual arrangements could be effected 
between the shoe companies and the tannerie.e. 
Many shoe companies appear to prefer the pur-
chasing flexibility and profit opportunities which 
accrue to them when they buy in the open leather 
market. Alert tanning companies would enjoy the 
service advantage which would result from a 
nearness to the shoe factories. However, these 
tanneries would have to gear their production to 
the staple needs of the Maine shoe industry and 
attempt to maintain a close liaison with their shoe 
company customers in order to anticipate any 
changes in shoe leather requirements affecting 
tanning operations. 
Those companies producing lighter leathers, 
particularly calfskin, would also have to maintain 
close surveillance over events in the leather im-
port market. Failure to anticipate hide price 
fluctuations could wipe out the profits of an 
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efficient tanning operation. 
The shoe and leather com anies and the State as a 
and a greater use of local banking facilities 
ers, 
The Maine shoe industry appears to go outside 
the State for most of its long term financial requirements. 
Several reasons are given for this. Some companies 
point out that the Maine banks are not large enough to 
handle their financial requirements. Other companies 
indicate that Maine banks are unsympathetic with the 
leather industry because they believe it to be a relatively 
unstable business. Another point of view is that by 
doing their principal borrowing outside the State 
(primarily in Boston), the shoe companies are able to 
keep certain proprietary operating information from be-
coming known to local community and union officials. 
The companies harboring. this view feel that it is to their 
interest to use local banks only for payroll and current 
expenses. The reasons cited above indicate a lack of a 
reasonable and productive relationship betireen the Maine 
shoe companies and their local banks. 
It would appear that the entire State would benefit 
from greater loan activity by local bankS.. This would 
help to encourage the expansion of the existing shoe 
indu_stry and would also provide the industry with a 
valuable source of professional counsel with regard to 
AlHOUa Ri;S!;AACW FOUNDATION OF ILLINOIS INSTITUTE OF TECHNOLOGY 
- 137 - Project 9-020 
Final Report 
111. 
new products, h)arkets, and operating-:.techniques. 
wer costs, and water 
Although the cost of heating and power is con-
sidered to be relatively high by the industry, these costs 
do not represent a significant part of the cost of making 
a pair of shoes and are relatively unimportant. The 
lower costs for power and heating prevailing in the 
the South alone would probably not be important enough 
to convince a shoe manufacturer in Maine to move his 
plant. 
iv. The lack of new housing in Maine represents a prob-
lem to some shoe companies 
One problem cited by manufacturers in the State 
is that local housing conditions in many smaller Maine 
towns are generally inadequate. Because of this, it 
is difficult to attract new workers to one of these areas 
when production increases appreciably. 
v. Lack of ca ital and industrial subsidies in other sections 
o t e country dissua e many Maine s oe companies rom 
6ulld1ng new and modern production facihties in Ma1ne 
Most shoe companies are operating in older 
multi-floor plants. Some plant superinten,dtnts believe 
that the departmental production scheme used in the 
shoe industry reduces the need for in-line single floor 
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manufacturing facilities. On the other hand, two of th 
manufacturers believed they could increase their pro-
duction as much as 25% with more modern facilities. 
There appear to be three deterrents to the con-
struction of more modern facilities. One is the initial 
cost of the building. Company officers have stated that 
if they were to become involved in the erection of a new 
plant, they might consider doing it in a location other 
than Maine. The principal reason for this is that many 
Southern and Southwestern communities are willing to 
give considerable financial aid to industrialists who 
establish manufacturing facilities in these areas. The 
second reason is that Maine shoe companies do not be-
lieve that the financial community is particularly willing 
to help shoe companies solve the capital problems re-
sulting from the construction of a new plant. A third 
reason is the down-time which would be experienced by 
a company building a new facility. This down-time would, 
of course, occur during the period when the equipment 
is being moved from one plant to another and during the 
inevitable problem period when production begins in 
the new facility. 
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Ill. OPPORTUNITIES FOR THE SHOE INDUSTRY IN MAINE INCLUDE THE 
UPGRADING OF PRODUCT LINES, DIVERSIFICATION OF ACTIVITIES 
INTO OTHER LEATHER PRODUCTS, AND THE ADOPTION OF NEW 
CONCEPTS IN SHOE PRODUCTION . 
Perhaps the greatest opportunities for strengthening the econ-
omic position of the shoe and leather industry in the State of Maine 
exist in the marketing and product planning area. This section of the 
report reviews the advantages of increasing the production of middle 
to upper-middle priced shoes and the production of other leather 
products (non shoe) in Maine. 
1. Maine Shoe Manufacturers Ma Increase Their Market b 
Expan ing l.nto the Pro uction o Higher Quality S oes 
It has been stated earlier that many companies in the 
Maine shoe industry are producers of lower priced footwear. 
As a result of this, the fre i ght factor for both raw materials 
shipped in to the point of production and finished goods shipped 
to market represents a noticeable percentage of the wholesale 
price. High and low quality shoes weigh roughly the same. 
By producing greater numbers of medium quality shoes, Maine 
shoe manufacturers could diminish the importance of the freight 
differential encountered by their manufactur h,._g operations in the 
state of Maine. 
i. There is an appreciable, but competiti ve market for 
medium priced footwear in the United States 
In 19 57, the median retail price for all shoes 
produced in the United States was $4. 82, according to 
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the National Shoe Manufacturer 1 s Association. Exhibit 
IX on the following page, shows the median price for 
shoes in the various product classifications and also 
shows the percentage of shoes sold in the lower and 
middle price categories for each shoe type classification. 
The important points of the Exhibit are: (a) 
approximately 40% of the men 1s dress shoes sold retail 
for more than $1 0; (b) although 55. 3% of all women• s 
shoes retailed at less than $5.00 in 1957, 22% of the 
women•s dress and work shoes are retailed in the middle 
to high priced categories (above $10. 00). This repre-
sents a significant market for possible exploitation by 
shoe manufacturers in the State of Maine. 
ii. Obstacles exist - but it appears that the Maine shoe in-
dustry would benefit from increased activity in the pro-
duction of middle priced shoe lines 
At this time, several Maine shoe manufacturers 
are producing shoes in the middle to high price ranges 
successfully; Clark Shoes, E.E. Taylor, and Common-
wealth Shoes are three important examples . Although 
the labor force in Maine is known for its skill in the 
production of mass produced shoes of lower quality, it 
appears that the shoe manufacturing skills possessed by 
these workers could be augmented by training and 
channeled into the production of higher quality products. 
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U.S. PRODUCTION OF SHOES BY PRICE LINES- 1957 
(In Percent) 
Exhibit IX 
State of Maine 
Manufacturer's Selling '21 Total Men's Men's Youth's & Misses & 
· Price fob Plant or Whse Population Dress Work Boys Children 
~ . 
--
- r· - • 
($ Per Pair) % % % % % 
Less than 1 . 20 8.4 -- -- -- 2.9 
1 .21 to 1 .80 14.2 .8 1.9 9.6 24.7 
1.81 to 2.40 17.1 1.6 2.7 11.3 22.2 
2.41 to 3.00 13.0 * 2.7 2.6 I 19.3 13.4 
3.01 to 3.60 8.0 8.2 4.7 . 12.0* 9.3 
! 
3.61 to 4.20 7.8 4.9 15.1 ! 18.8 14.2 
I 
I 4.21 to 4.80 5.4 9.5 7.2 114.0 5.3 
i 5.7 15. 1 8.6 9.3 i 4.81 to 5.40 5.7 
I 4.9 16.1 * 9.9 * i 3.2 1.8 i 5 .41 to 6 . 00 
i 4.8 8.9 .8 .5 j 6.01 to 6.60 10.9 I 
i 6 .61 to 7. 80 4.4 12.4 16 .2 1.7 ---
i 7 . 81 to 9 . 30 2.7 8. 1 9 .2 --- ---
9 . 31 to 11 . 1 0 1.6 3.2 7.9 --- ---
11.llto15.00 1.6 7.4 2.8 --- ---
I 
15.01 and Over .4 1.1 .3 --- ---
-- -- -
-- -
100.0 100.0 100.0 100.0 100.0 
--
-- --
Percent of A II 
Shoes ManufacturedJ/ 100 .0 13. 1 4.4 4.1 13.0 
'-"' ""- -· - --
. -
Y Houses I i P.pers and Baby Shoes E I i mi noted )I Retail Price is Approximately 166% of Manufacturers Selling Price 
* Designates Locat ion Of Median Price Per Pair In Particular Category. 
SOURCE : NATIONAL SHOE MANUFACTURERS ASSOCIATION 
I 
l 
I 
I 
Women's Women's Women's 
Shoes Dress & Work Playshoes 
% ' % % I 
3.6 -- 12.3 
11.2 3.0 30.6 
22.5 18.0 33.2 * 
18.0 * 21.1 l 10.3 
8.5 10.8 * I 3. 1 
6.8 8 .6 2.5 
4.7 5.8 2.2 
4.5 5.9 1.1 
4.0 4.8 2.3 
6.3 13.6 2.4 
3.9 --- ---
2.6 3.7 ---
I 1.7 2.4 ---
I 
1.2 1.7 --- l i 
.5 .6 --- I i 
-- I 
100.0 100.0 100.0 I 
-- -- ---
I 
46.0 29 .8 16 .2 I 
I 
Note : Women's Shoes Category is com-
posed of "Women's Dress & Work" 
and "Women's Playshoes" 
Hi. There are a number of advantages in manufacturing 
higher grade shoes 
There are several basic reasons for shoe manu-
facturers in Maine to become involved more in the manu-
facture of the middle grades of shoes. One is that the 
difference between manufactured cost and whol~sale 
price is greater for these products; this allows the sho·e 
manufacturer more of a margin to absorb the additional 
freight costs affecting ·the raw material costs and pricing 
policies of Maine shoe manufacturers. More expensive 
shoes also often use higher quality lighter leathers 
further diminishing the importance of freight charges. 
A second reason is that there appears to be an 
extensive market for shoes in the middle to upper middle 
price ranges. 
A third reason is that if domestic industry ex-
pands in this direction, a number of middle to upper 
middle quality shoe factories which are presently oper-
ating in the lower New England area, might be encouraged 
to move to Maine upon demonstration of successful pro-
duction. 
Finally, the production of higher quality shoes 
would result in increased hourly wages to more shoe 
manufacturing employees. The demand for higher skill 
would justify higher wages. 
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At this time, the study team does not believe that 
shoe manufacturers in the State of Maine should consider 
increasing the production of the most expensive type of 
shoes. The high priced shoe market is relatively small 
- ·· less than 5% of all shoe$ sold·· - and depends on a 
highly skilled and experienced work force, adjusting to 
rapidly changing styles and other factors which make 
this segment of the shoe industry somewhat risky. 
Rather, expansion into the medium priced lines appears 
most favorable. 
2 . Several Im ortant Problem Areas Will Challenge Maine Shoe 
Manu acturers Contemplating t e Production o Mi le to Upper 
Priced Shoes 
A number of obstacles would have to be overcome in 
expanding the Maine shoe industry to encompass a greater share 
of the middle and upper middle priced shoe market. In some 
cases the channels of retail distribution which the lower quality 
manufacturers are presently using would not be suitable for 
higher quality products , and the resultant marketing problem 
could be considerable. Second, the competition in the middle 
and upper middle shoe field is likely to be severe, but Maine 
shoe companies should have a price advantage over their union-
ized competitors . Their styling is extremely important in the 
higher quality shoe market which makes this phase of the shoe 
business more volatile and venturesome for individual companies. 
It is extreme! y important to ma intain close contact with retail 
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stores in various markets to observe changes in purchasing 
tastes. Finally, brand n.ames gain in importance as the price 
of the shoe increases. This might require an advertising in-
vestment which many of the smaller shoe firms in Maine with 
limited financial resou·rces would find difficult to make. 
In spite of these disadvantages, there appears to be an 
opportunity for the successful production of higher quality shoes 
by selected companies in the low priced shoe field. An experienced 
and competent labor force could be trained with what probably 
would be a minimum of effort. The production and marketing 
management which would be required is believed to already 
exist in several shoe companies operating within the State. 
The study team believes that a greater output of middle or 
upper middle quality shoes would strengthen the overall position 
of the shoe industry in Maine. 
There Appears to be a Profit Opportunity for Shoe Companies 
in the Production of Medium Priced Wallets, Handbags, and 
Other Personal Leather Articles 
A new product line which the study team believes could 
be successfully produced and marketed by the shoe companies 
in Maine is that of wallets, handbags, and other personal 
leather goods. These products utilize many of the same fabrica-
tion skills required in the manufacture ·of shoe uppers. These 
products have a relatively high value to weight ratio, diminishing 
transportation cost problems. 
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Specialty leather products would require the special skill 
of qualified de signers, but to a void problems of selective dis-
tribution and important style changes, shoe manufacturers be-
coming involved with personal leather goods should concentrate 
on middle rather than high priced items in this field. Production 
of low priced items would once again introduce the problem of 
Maine's comparative disadvantage for both raw materials and 
finished products. 
A representative of the National Association of Shoe 
Manufacturers stated that he saw no reason why shoe manu-
facturers could not expand into other leather working areas 
producing wallets, belts, handbags, etc. He stated that the 
lack of diversification in the shoe industry may be based only 
upon tradition. Pioneering efforts in this direction might well 
put Maine manufacturers ahead of the industry. 
IV, MAINE SHOE MANUFACTURERS SHOULD INVESTIGATE THE PROFIT 
POTENTIAL OF NEW TECHNOLOGICAL PRODUCT ADVANCES 
CURRENTLY TAKING PLACE IN THE SHOE INDUSTRY 
The shoe industry as a whole is growing more slowly than the 
sales of products in most other segments of the economy. The New 
England Shoe and Leather Association expects the 1960 dollar volume 
of shoe sales to be about 5% over 1959; the number of pairs produced 
is expected to be virtually constant. 
Manufacturers in Maine must keep abreast of new developments 
to maintain their competitive position in the industry. A number of 
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factors join together to make competition in the shoe manufacturing 
business especially severe: present plant capacity exceeds requirements, 
and entry into the industry is relatively easy because of equipment 
leasing possibilities. Because of this, it will be important for the 
Maine shoe manufacturing firms to stay at the forefront of any new 
developments in the shoe field. These would include use of special 
adhesives, vulcanized production and plas'tic shoes. Maine shoe manu-
facturers would do well to become more flexible in their attitudes 
toward meetings and conventions related to manufacturing techniques 
and product improvement,in order to gain all possible competitive 
advantages. 
* * * 
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V. RECOMMENDED PLAN OF ACTION 
Several steps which are designed to strengthen the economic posi-
tion of the shoe and leather industry in the State of Maine have been 
itemized below. Each of these steps will require the active intere~t 
and participation by members of the shoe and leather industry, the 
State government and business men outside of the shoe field. 
1. Greater cooperation should be encouraged between the Maine 
Banking community and the shoe manufacturing industry. The 
assistance in financial management which bankers could provide 
to the shoe executives might encourage more rapid expansion of 
the shoe industry and more efficient handling of financial problems, 
Z. Tanning operations should be expanded. Information concerning 
the type, grade, and quantity of leather needed by the shoe firms 
for manufacturing should be obtained. This information should 
be used as a planning base for more extensive tanning activities. 
3. Southern New England middle and upper middle priced shoe manu-
facturers should be encouraged to move to Maine. Information 
showing the current success of the Maine labor force in producing 
shoes of this quality should be developed. The Commonwealth 
Shoe Company might be a prime prospect since this company already 
operates middle to upper priced shoe factories in the State, and 
has proof of the productive capability of the work force. 
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4. Manufacturing activities in the middle priced leatherwear field 
(wallets, handbags, and other personal leather articles) should 
ARHOU R 
be encouraged. Such problems as hardware supply .and transpor-
tation for this industry should be worked out through joint meetings 
with the trucking companies, Northeast Airlines and the leather-
ware hardware wholesalers in New York City. 
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CHAPTER SEVEN 
TEXTILES 
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TEXTILES 
By this time, the problems caused in the New England economy 
because of the Southern migration of most of the textile firms are cliche's 
to students of economics, sociology, and government alike. In many cases, 
the New England "image" which was created by this significant industrial 
shift has discouraged other types of prospective manufacturers from moving 
to the "undynamic 11 Northeast. This image is unfortunate for New England 
has shown its ability to survive and in some cases, thrive, in spite of the 
loss of 300, 000 textile jobs in the past twenty ~five years. 
I, NEW ENGLAND IS NOW RELATIVELY UNIMPORTANT AS A 
PRODUCER OF COTTON TEXTILES AND MODERATELY IMPORTANT 
AS A PRODUCER OF WOOLENS 
The decline of the New England area as a producer of cotton 
textiles took place mainly between 1925 and 1950. In 1925, New 
England consumed 26. 5o/o of the cotton used by the textile industry; 
the cotton growing states consumed 68. lo/o and all the other states in 
the country consumed 5. 4o/o. The importance of the New England and 
other non-cotton growing states then declined almost steadily. · By 1950, 
New England consumed only 7. 5o/o of the textile cotton in the United 
States. The move of migration seemed to have stemmed by 1957. 
In this period 1957 to 1959, the cotton producers in New England have 
stabilized at 3. 5 to 4. Oo/o of the total U. S. consumption. Of those plants 
remaining, perhaps some enjoyed unusually low labor costs, produced 
products with a brand appeal which permitted the charging of higher 
prices, or were not moved because the management of these plants 
preferred to stay in New England for other financial, social or 
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psychological reasons. 
The situation· in the woolen textile industry is somewhat similar 
to that of cotton textiles in terms of the continuous decline over the 
second quarter of the twentieth century, and the moderate degree of 
stabilization in the late 1950's. As late as 1939, New England accounted 
for sixty-nine percent of the woolen and worsted looms in the United 
States according to the figures derived from Bureau of Census reports; 
by 1949, this percentage had dropped to fifty percent and by December 
1954 to forty-five percent. Statistics for looms in place since 1954 
were not available to the study team, but woolen and worsted spindles 
in place in New England appear to have leveled off at forty to thirty-
four percent of the U. S. total in the 1955 to 1958 period respectively. 1 
The percentage of spindles in any section of the country is assumed to 
be roughly proportional to the number of looms. The chart below shows 
this trend in the number of looms in New England. 
. . 
PERCENTAGE OF LOOMS: IN NEW ENGLAND 
0 
1940 1945 1950 1955 1960 
Year 
rThe number of woolen and worsted looms is a reasonable gauge of loom -
capacity. The imperfection of this measure is caused by the greater output 
of the newer spi~dle equipment. 
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A number of factors have worked in concert to cause the decline 
of the woolen and cotton textile industry in New England. The most 
often talked about factor is the lower cost of the labor available in 
the South, but a number of other factors are also important. 
1, Southern Textile Wages f!:re Twelve to Fifteen Percent Lower 
Than Those in the North 
The cost of semi-skilled Southern labor has generally 
exceeded the United States minimum wage requirements by only 
a narrow margin. Much of this low cost labor force is quite 
useful in the processing of textile raw materials and the manu-
facture of cloth. In addition, the skilled workers required for 
textile manufacturing generally command an appreciably lower 
wage in the South. The lack of union strength in the South has 
also been a factor which has assured textile management that 
plants can be operated below the Mason-Dixon line with a 
minimum of organized pressure for higher wages, Although the 
precise North-South wage differential is difficult to calculate 
because .of the di!fer~nces in holidays, working schedules, etc., 
it is believed by sources in the textile industry that Northern 
hourly .wages are at least fifteen cents above hourly wages in the 
South. To this should be added an additional ten cents to cover 
the differential value of .1\br.trern fringe benefits. This total of 
twenty-five cents pe.r hour would mean that a Northern plant of 
1, 000 workers working forty hours a week would incur a labor 
bill $500, 000 greater than its Southern counterpart over the course 
of a year. With a labor differential of this significance, Northern 
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textile manufacturers have gained early returns on their plant 
relocation l.nvestments, and have found it difficult not to move. 
This dis cuss ion of labor costs does not take into account 
differences in worker productivity from the North to the South. 
Variations in practices and social customs virtually preclude 
any comparative measure of industrial production. In the textile 
industry, production comparisons are additionally complicated 
by the fact that workers in the Southern mills generally have 
the benefit of newer and more efficient loom and spindle equip-
ment. This tends to inflate any statistics concerning the yards 
of cloth produced per worker for mills in the South. 
2. Textile Imports Have Increased in Importance in the United 
States and Have Intensified Price Competition in the Industry 
In 1948 only thirty-two million square yards of cotton were 
imported into the United States; this was three percent of the total 
1 
cotton available for consumption in this country. By 1958, 
imports of cotton had swelled to 142 million square yards or over 
sixteen percent of the cotton available for domestic consumpti on. 
The import situation in the wool industry has been similar. In 
1948, approximately nine milli on square yards of wool or hair 
woven fabrics were imported into the United States. This repre-
sented about one percent of United States woolen fabric consumption. 
In 19 58, over thirty-four million square yards or eigh~ percent of 
Statistics on imports compiled from. Department of Commerce and Trade 
Association sources. 
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United States woolen fabric consumption was imported 
according to the Bureau of Census and various association reports. 
Although numerous tariff barriers exist to resist the effects 
of foreign competition in the American textile market. European 
and Asian producers continue to gain strength. The cost of labor 
in the United States is three times that of Great Britain and the 
Asian labor costs are twenty-five to fifty' percent those of Europe. 
Foreign cloth producers also enjoy advantageous ra~ material 
situations, either in terms of proximity to wool and cotton sources 
or favorable trade arrangements with countries producing these 
fibers. These factors increase the gross profit from which high 
duties can be paid. 
~. . Per Capita Consumption of Wool and Cotton Fabric Has Been 
Declining 
While foreign countries are increasing their share of the 
American textile market, the market itself appears to be de-
creasing in terms of per capita consumption. While the 
American population increased sixteen percent from 1948 to 1957, 
wool consumption dropped thirty-five percent and per capita 
consumption dropped about forty percent. Cotton textile yardage 
sales have shown a slight upward but uneven trend from slightly 
below to slightly above ten million annual level during the 1948-
1957 period. Although average annual cotton production has shown 
a slight increase from 1948-57 the large U. S. population increase 
during that period has resulted in a decline of per capita cotton 
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consumption of approximately eight percent. 
There are several reasons for the decrease in per capita 
consumption of natural fiber textile products. The finishes and 
processing techniques being used by mills today are such that 
fabrics appear to last longer. In addition, by 19 58, man made 
fibers had captured approximately five percent of the cotton market 
and twenty-one percent of the wool market. For the most part, 
man made fibers have attained their position since the war. The 
rise in synthetics however, is n,ot necessarily a direct threat 
to cotton and wool manufacturers since many of these companies 
are engaged in the manufacture of goods woven from man ~ade 
fibers or blends as well as cotton and wool fibers. 
4. ' Freight Costs Have Contributed Significantly to the Problems of 
ManUfacturing Cotton Textiles in New England; Freight is not 
as Important a Problem to Manufacturers of Woolens 
Freight costs have also been a factor influencing the migration 
of New England textile plants. This has been particularly true in 
the cotton industry where the cost of shipping a bale of unprocessed 
cotton to the North can represent a sizeable percentage of the 
manufactured costs . of the grey cloth. 
The cost of freight is not so s.i:gnificant in the woolen industry. 
About three quarters of the wool used in the United States is 
imported~ This reduces the possibility of locating the woven 
goods .manufacturing plant adjacent to the source of supply. In 
December of 1958, woolen and worsted spinning spindles were 
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distributed as follows: 
LOCATION OF WOOLEN AND WORSTED SPINDLES (1958) 
'Woolen Spindles in Place Worsted Seindle s in Place 
Location o/o Location 
New England 46 New England 
Middle Atlantic 20 Middle Atlantic 
Southern 24 Southern 
North Central 8 All Other 
. Western 2 
100% 
SOURCE: Census of Manufactures . National Association of Wool 
Manufacturers 
The table illustrates that the woolen industry is located 
o/o 
41 
1 1 
46 
2 
100% 
mainly in the states near the Atlantic seaboard. Since most of 
the raw wool stock comes from abroad , New England is not at a 
significant freight disadvantage because it has excellent port 
facilities and is the home of the important Boston wool trading 
market. The shipping of woven cloth to the garment market 
which is mainly located in the Middle Atlantic States is a possible 
disadvantage, but the distance from woolen cloth mills to the 
garment plants appears to be at least as favorable for New 
England as it is for the South . 
In summary, the textile industry as a whole has been going 
through a generally difficult period. This is primarily because 
of declining per capita consumption and increasing foreign 
competition. In New England, the important migration of woolen 
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and cotton plants to the South appears to have already taken place . 
The main reasons for the geographical shift were lower Southern 
labor and, par t icularly for cotton, distance from the point of raw 
material supply . 
II . THE TEXTILE INDUSTRY IN MAINE .IS NOW THE FOURTH MOST 
IMPORTANT INDUSTRY IN THE STATE 
The textile mill products industry in Maine accounted for 12. 1% 
of the manufactured product of the state in 1958. The industry showed 
a seventeen percent drop from the 1957 level of $201 million to the 1958 
level of $166 million using the 1954 standard Industrial Classifications . 
This drop was considerably greater than Maine industry had experienced 
in recent years. The table below shows textile industry sales in Maine 
for the past seven years: 
VALUE OF TEXTILE MILL PRODUCTS PRODUCED IN 
MAINE 
Year 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
Value (in millions of dollars) 
273 
256 
220 
217 
215 
201 
166 
SOURCE: Census of Maine Manufacturers 
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1. Since World War II, the Decline of the Woolen Industries in 
Maine has been Less Severe Then That of Cottons 
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Neither the woolen nor the cotton textile industry has shown 
any important resistance to the problems of manufacturing in 
Maine. Since 194 7, the cotton textile indus try has declined from 
a value of manufactured product of $1G0 million to $61. 5 million 
in 19 58 or a drop of forty-eight percent. The woolen textile 
industry had a value of manufactured product of ninety-one inillion 
dollars in 1947, while in 1958, this value had declined to $65.8 
million. This is a decrease of twenty-seven percent. The pattern 
of decline for the woolen and worsted, and cotton textile industries 
since 1947, appears ·belows~ 
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2. 
ter 
Although most of the New England cotton textile plants 
have either closed down or moved, the area still ·remains the 
second most important cotton.cloth producing section of the 
nation. Maine is the most important producing state in New 
England, accounting for forty-two percent of New England raw 
cotton consumption. The chart below shows the percentage of 
raw cotton consumption for the cotton growing states, New 
England, and Maine for 1957 to 1959. The consumption of 
cotton in New England and Maine has remained relatively 
steady since 1957 . New England, once the center of cottqn 
textile producing activity, now accounts for only three percent 
of the national consumption of cotton. 
CONSUMPTION OF RAW COTTON 
Other 
United States 
New England in 
Relationship to 
Total United States 
3o/o 
Other 
New 
England 
Maine in 
Relationship 
to New England 
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Statistics for wool consumption by state were not 
available to the study team, however, the number ·o~ woolen and 
worsted spindles in place provides a guide to the importance of 
the Maine woolen industry in r~lation to the rest of New England. 
As of December, 1958, according to data derived by the National 
Association of Wool Manufacturers, Maine accounted for eight 
percent of all the woolen spinning spindles in the United States; 
New England, as a whole, accounted for forty-six percent of 
these spindles in the country. 
Maine appears to be less important in the worsted field. 
The statistics derived from the National Association of Wool 
Manufacturers and from the Bureau of the Census data, 
group Maine, Vermont, and Connecticut together for reporting 
purposes. These three states accounted for five percent of the 
worsted spinning spindles in place as of December, 1958. 
New England as a whole accounted for forty-one percent of this 
equipment. 
In conclusion, Maine appears to be the most important 
cotton textile state in the North. In woolen textiles, Maine was 
the third most important Northern state with eight percent of the 
spinning spindles in the country; Massachusetts and New York had 
twenty.-one percent and ten percent respectively. In worsted 
textiles, Maine is one of the more important states in the nation, 
but not to any significant degree. 
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3. The Number 0£ Woolen and Worsted Textile Plants In Maine 
Has Shown a Steady Decline in Recent Years, But the Number 
0£ Cotton Plants Has Remained Somewhat Steady; Many of the 
More Important Firms Have Left 
In 1947, there were 37 woolen and worsted establishm~nts 
in Maine. By 1957, the number of firms in this industry had de-
clined to 27, a drop of 27o/o. The total employment in the woolen 
and worsted plants, however, dropped from 11, 244 to 5, 097, a 
decline of 55o/o. The steep decline of the number of employees in 
comparisonwith the decline in the number of fi:rms is caused by 
Maine's loss of its most important and largest woolen manufacturing 
companies. The loss of the Goodall-Sanford plant which employed 
4, 000 workers in 19 54 ~ 55, represents two-thirds of the total 
employment loss for Maine in the 1947 - 57 period. 
In cotton textiles, the number of plants operating in 1957 
was identical to the number operating ten years previous to that 
year. During this ten-year period, the.number of manufacturing 
plants had increased to 13, and then dropped back to its earlier level 
of 11. The number of employees, however, dropped from a high 
of 13,935 in 1947, to 7, 796 in 1957. This represents a decre.ase in 
cotton textile employment o£ 44%. 
Maine has lost many of its important woolen and cotton manu-
facturing facilities since the war. The large plants were some o£ 
those with the most well-developed channels of distribution and the 
strongest financial resources. Although there are still several 
important large textile companies in the State, the majority o£ the 
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firms remaining, particularly 1·n th 1 · d 
e woo en 1n ustry, are the 
smaller and, in many cases, the marginal operations. The average 
number of employees in woolen and worsted establishments was 
306 in 1947. By 1957, the average number of employees per plant 
had declined to 1 8 9, a drop of 38o/o. In the cotton textile industry, 
the average numb e r of employees per plant was 1, 267 in 194 7; 
by 19 57, this had declined to 7 09, a drop of 43o/o. 
j III, REALISTICALLY, THE STATE OF MAINE CAN EXPECT A CONTINUED 
DEC LINE OF THE COTTON TEXTILE INDUSTRY AND A POSSIBLE 
STABILIZATION OF T HE WOOLEN TEXTILE INDUSTRY 
The following sections of this industry report are the result of the 
field efforts of the ARF study team supplemented by corrollary statistical 
information. It is an attempt to present a picture of the prevailing situa~ 
tion relating to the tex tile industry in the State of Maine. The factors 
discussed below provide a background of information to be used in the 
formulation of a plan of action for the State, and the textile industry itself. 
l. The Cotton Textile Firms In the State of Maine Are Generally 
Part Of the Manufacturing Assets of Large Corporations; 
Companies and Directing Personnel are Not Influenced By .Local 
.Loyalties 
The cotton textile companies in the United States have been 
going through a long process of merger and integration. The result 
of this has been the formation of large integrated companies with 
plants both in New England and in the South, and general corporate 
offices located in either New York or in a large metropolitan area 
near the particular company's major manufacturing facilities. 
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These companies are owned by large numbers f 
o stockholders and 
managed by professional management groups. In some cases, 
families or syndicates control large blocks of stock. Generally, 
· if a cotton textile company can operate more profitably in the South, 
. the stockholders expect that the professional management will make 
the decision to move, provided that a reasonable return is earned 
on the cost of moving and establishing a new plant. 
Sympathy for the State does not appear to be a factor in the 
location decisions of these firms. An important exception to this 
has been the Bates Manufacturing Company. This company has been 
in Maine over 100 years. Recently, it closed several plants in the 
State, but the company has always been economically and philan-
thropically committed to Maine. Since the death of the firm 1 s princi-
pal stockholder, Mr. Lester Martin, there is much speculation 
regarding the further activities of Bates in Maine. If the control of the 
the firm is sold by Mr. Martin's widow to one of the large integrated 
textile companies, manufacturing operations very possibly may 
be transferred to the South. Bates has done well in Maine in spite 
of severe price competition from the South because it produces 
a branded high quality product line which enjoys considerable consumer 
acceptance. Because of this, Bates has been able to command a 
premium price which has provided the margin necessary to cover 
the additional freight and labor costs incurred by a Northern 
operation. 
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The loss of the Bates Company would cause significant 
economic hardships throughout the state of Maine, Maine 
officials as well as appropriate members of the Bates organization 
might well contact members of the · vanous groups contemplating 
the acquisition of Martin stock and attempt to determine what 
steps might be taken mutually to continue Bates • profitable 
operations in Maine. Within Maine, Bates now has (a) extensive 
physical plant, (b) loyal and experienced quality labor force, and 
(c) management team of demonstrated competence. 
2.. Woolen Textile Companies are Generally Ovvned and Operated 
by Families with a Home-State Preference 
The plant relocation situation is somewhat different in the 
case of woolen textiles. These companies are generally not part 
of large corporate complexes, and the state preference of the 
owner-manager plays a more important role in plant relocation 
decisions. The majority of these proprietors interviewed prefer 
working and living in Maine to moving to the South; some believe 
that, because of their peculiar financial circumstances a move to 
the .South would cause economic destruction rather than salvation. 
Many of them would have trouble financing the movement of 
equipment. Even if a plant were provided for them by a local 
Southern industrial development group, the costs and problems of 
training an entire new work force would probably convince most 
small textile proprietors to remain in Maine. 
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In addition, one of the principal assets of many of these small 
woolen companies is the plant building itself. If these firms move 
out, these firms see little prospect of selling their buildings. A 
large woolen company might be able to absorb this loss, but most 
owner...n1anagers of smaller concerns do find themselves in such 
an economically strong position. 
The location of family and commercial assets as well as a 
personal preference for residing in Maine will probably keep many 
of the woolen textile firms remaining in Maine from moving, at 
least for another generation. 
3. Currently the Woolen Textile Industry Exceeds Cotton L-1 
Importance To the State of Maine. The Woolen Industry Is 
Also Less Vulnerable to the Lure of Low Wages In the South 
Although cotton textiles have long been the most important 
textile mill product in the State of Maine, the values of woolen 
textile products produced in the State in 19 58 exceeded cotton tex-
tiles by $4.3 million dollars. Exhibit X , on the following page, 
shows that cotton textiles accounted for 38% of the textile industry 
product in 1958, while woolen accounted for 400/o. The remaining 
22o/o was made up of silks and synthetics, yarns ,and threads. pro-
cessed waste, and other minor items. 
In terms of total employment, however, the cotton industry 
was more important than the woolen industry in 1958; approximately 
49% of the Maine textile workers were employed in the cotton 
factories, while onl.y 35o/o were employed by woolen firms. 
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Exhibit X 
State of Maine 
BREAKDONN OF Mc\INE'S TEXTILE INDUSTRY 
(1957 SIC CLASSIFICATION) 
Wages 
Workers (ooo's) 
Value of Gross Labor 
Product Wages 
Average Factor 
(millions) % (mill ions) % Wage % 
Total % 
Broad Woven Cotton $61 .5 38 $20.0 49 
$2,967 31 6.7 49.3 
Broad .Woven S i I ks 
1-' and Synthetics 4.3 3 
.5 1 2,895 12 .2 
1.5 
0' 
0' Broad Woven Woolens 65.8 40 4.5 35 
3,075 22 4.7 34 .6 
Floor Covering Mills 1.3 1 .3 1 
2,398 23 • 1 .7 
Yarn & Thread Mills 9.9 6 1.9 5 
2,828 19 .7 501 
Processed Waste 12.4 8 1.5 4 
2,880 12 .5 3.7 
Cordage and Twine .3 --- .03 -- 2,024 
10 
NES 6.2 4 2.1 5 
2,912 5 .7 5.1 
-
-
- -
$161.7 100 $40.8 100 $2,985 13.6 
100.0 
The remaining 16% were employed ma1'nly · 1n the miscellaneous 
non-cloth textile operations. 
The Exhibit shows that total wages paid by cotton textile · 
firms accounted for 31 o/o of the value of manufactured products in 
1958, For wool, the labor component of manufactured value was 
only 22o/o. This condition has both positive and negative aspects. 
As the labor component of manufactured value increases, the 
attractiveness of lower Southern wages increases, Southern labor 
and fringe benefit costs are roughly estimated to be 15o/o less than 
that of the North. Moving South would thus mean an approximate 
profit increase before taxes of 4 - So/o for firms in the cotton textile 
industry not counting increased depreciation charges and amorti-
zation of moving expenses. In the close-margin, cyclical cotton 
textile indus try, an opportunity to increase profits before tax by 
5% is difficult to resist. 
In the woolen textile indus try, the labor component of manu-
factured value is lower. Labor represents 22% of the value of 
woolen products produced in the State. Although a Southern 
location would be more advantageous to woolen firms from a labor 
cost standpoint, the situation is not so pronounced as it is in 
cotton production. 
4, Union Pressures In Maine Cause Severe Problems in the Cotton 
Industry, But Do Not Appear to Threaten Woolen Firme 
In 19 58, 54. 1% of the Maine textile workers were members of 
organized unions; this represents 7, 400 employees out of a total 
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of 13,700 in the textile industry. During 1958, 6, 700 of all 
textile workers were employed in th M · 
e a1ne cotton textile industry. 
From contacts with Maine textile t 1·r ·t · ms, 1 1s apparent that most 
ofunionized workers are in the cotta t t"l · d 
n ex 1 e 1n us try. Union in-
fluence in the woolen indus try is at a minimum. 
The textile unions are reported to be in frequent conflict 
with cotton textile plant managers in Maine. Cotton company 
executives have claimed that the continuous pressure for wage 
increases exerted by union officials virtually forces companies to 
elect to move South. 
Work loads are also important factors in union relationships. 
Although the cotton textile industry is not characterized by rapid 
technological change, a number of important production machinery 
developments have taken place during the last fifteen years. The 
changes, in many cases, result in increased output with a smaller 
labor force. Cotton cloth companies report that the unions have 
been somewhat uncompromising in their efforts to prevent com-
panies from taking full advantage of the production efficiencies which 
could result from the new equipment. Several executives reported 
that workers have slowed down normal personal speed of output and 
reduced their earnings for as long as a year in order to demonstrate 
that the work load assigned to an operation after the installation of 
some new equipment was unfair. 
Cotton textile executives claim that they have attempted to 
realistically discuss the wage rate and work load problem with 
A " " 0 1 •• 0 1 S 1 N S T I T U T E 0 I= T E C H N 0 L 0 G Y 
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union officials. The companies have explained that continued up-
ward pressure on wages increases the attractiveness of a 
Southern location. The union's reluctance to adjust work loads 
when new and more efficient equipment is brought into a plant, 
discourages companies from taking advantage of technological de-
velopments . This accentuates the technological gap between the 
older plants in Maine and the newer, better equipped plants in the 
South and makes it even more difficult for plants in Maine to com-
pete effectively with the South in the cotton textile market. 
On the other hand, the obligation of the union officials is to 
better the position of the workers. The textile workers are among 
the poorest paid in the State, and it is difficult for the unions to 
permit a wage status quo to exist. A union official ·is inelined to 
press for higher wages and resist severe work load adjustment to 
effectiv~lY ' do . his. job . 
In the woolen industry, the position of the unions appears to 
be very weak. Some of the larger companies have been organized 
in the past but are unorganized at this time. The belief that the 
cotton textile unions were an important factor influencing the cotton 
companies to move out of the State has caused woolen workers to 
be somewhat disinterested in the union structure. It is not believed 
that unions will become strong in the woolen industry. Inasmuch 
as ma~y of the woolen companies are owner-managed: the woolen 
workers feel that they have close personal relationships with the 
individuals who maintain financial control over the companies. 
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The workers believe that this relationship will result in increased 
fairness with respect to their compensation. 
5. Two Thirds of the Textile Industry is Located in Three Maine 
Counties; the More Metropolitan Manufacturing Areas Pay the 
Higher Wages in This Industry 
The Census of Maine Manufacturers lists eight counties 
with textile manufacturing concentrations. The three most im-
portant counties are Androscoggin, Kennebec, and Penobscot 
which account for over two-thirds of the manufactured value of 
textile products produced in Maine. Androscoggin·, alone, 
accounts for almost a third of textile production, part! y because 
the extensive Bates Manufacturing Company has its major 
operations in the Lewiston-Auburn area. 
The following table shows the highest wages are paid in 
Kennebec and Androscoggin counties . Workers in the more rural 
areas such as Washington, Cumberland and Somerset counties 
are paid the lowest wages in this industry in Maine. Because 
woolen plants are generally much smaller than cotton facilities, 
they can operate in small Maine villages in remote sections of 
the State. Cotton factories demand more urban areas with 
larger labor pools. 
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WAGES AND VALUE OF MANUFACTURED FRODUCT FOR THE TEXTILE 
County 
-
INDUSTRY BY COUNTY: 1958 
Average Annual 
Wage 
Value of Manufactured 
Product · 
(millions) 
Kennebec 
Androscoggin 
Knox 
$3 , 171 
3, 143 
2, 966 
2,882 
2 , 776 
2,717 
2, 559 
2 , 257 
$27.6 
50 
3 . 3 
27 . 6 
10. 1 
27 . 9 
Penobscot 
Somerset 
York 
Washington 
Cumberland 
4.2 
. 7 
SOURCE: Census of Maine Manufactures 
6. Transportation Costs Represent a Serious Problem to the 
Cotton Textile Industry; but are of Lesser Importance in Woolens 
With the exception of wages , raw materials shipping 
costs represent the mgst significant economic problem to M~ine 
cotton textile plants. A bale of cotton weighs 5 00 pounds, and 
the co.st of shipping it to Maine is between five and seven dollars. 
An average bale of cotton has a value of approximately $150. 00. 
Thus, transportation costs are about 4o/o of the raw material 
costs. Raw material costs (which include some items other 
than raw cotto~) represented approximately half of the value of 
products manufactured according to the Department of Agriculture. 
The ccist of transportation of raw materials for the manufacturing 
plants in Maine subtracts about 2o/o from the margin available 
for before tax pre.fit for a cotton textile producer,. 
The woolen industry _uses mainly imported and domestic 
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stock which it buys through the Boston wool market. This 
industry does not appear to be at an appreciable freight dis-
advantage in comparison with the South. 
i. Maine pro~ucer.s experience a transportation cost dis-
advantage m sh1pments of finished goods 
Both cotton and woolen mills in the North ship most 
of their production to the Middle Atlantic States for 
printing, converting or garment fabricating. The New 
York market is about equidistant from Maine and the 
South. 
Those firms which ship finished items, Bates, 
for example, who ships finished spreads and other con-
sumer products throughout the country, find that Maine's 
location may be disadvantageous when compared to the 
Middle Atlantic and Central States, however, the freight 
disadvantage for packaged and branded finished products 
is less significant than it is for unconverted grey cloth. 
Pepperell complains of finished goods freight costs adding 
to the problems of competing with Southern firms for the 
Midwest sheet market. 
ii. Transportation costs are higher in the North than in the 
South 
Although Maine and the South are located at tJim-
ilar distances from the Chicago market, the rates charged 
by Northern carriers are reported to be higher than those 
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charged by carriers in the South. The problem of 
Northern transportation services having higher rates than 
their Southern counterparts for similar commodities 
carried similar distances has been cited by representatives 
in several industries and should be investigated by the 
State. The lower labor costs in Maine have provided a 
margin which has permited the woolen firms to absorb 
this additional cost at the p~·esent time, thus, maintaining 
their competitive position. 
7. Investment in New Plant and Equipment is Moderate for the 
Woolen Textile Industry and Low for Cotton 
The increasing difficulty of operating a cotton textile 
manufacturing establishment in the North has discouraged many 
companies from investment in new facilities. The erection of 
new buildings has been unnecessary since most cotton plants 
have considerably more space than they presently can use. Much 
of ~his space is in old and antiquated structures, but cotton 
company management does not feel it can elect to establish new 
manufacturing plants when continued operation in the area is un-
certain. 
Many woolen companies are purchasing new equipment and 
enlarging their plants. In most cases, the new plant space is 
built adjacent to the present facilities and follows the older multi-
floor pattern. Woolen executives explain that the departmental 
nature of woolen operations reduces the necessity for the single 
story in-line manufacturing plants used by many industries today. 
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In 19 58, the textile industry accounted for 8. 5% of the total in-
vestment in new plant and equipment rr.ade by Maine industries. 
Most of this investment appears to have been made by cornpanieG 
in the. woolen textile segn1.ent of the industry. The chart below 
shows the historical pattern of textile industry plant anJ e c1uip-
ment investment in relation to all Maine industry. Although the 
textile indu.o try ·.r<:t .. ue of :tLV.nufu.cttucd p:coJuct ha:.; exceedeu 
10% of ~he total l'YJ ~muiactul·ed value of 1VIaine industries iol' sorne 
time, textile plant and equiprnent investment recently has not 
accounted for an rrmch as 10% of the State total. Since 1955, 
Maine textile firms have spent approximately $3 m illion annually 
for new plant and equipment. This has represented between four 
and nine per cent of the total expenditures for capital improve-
ments for the entire State. 
3 
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The fact that capital improvement expenditures for the 
Maine textile industry are below that indust .ry• s percentage of 
total manufactured product is not .necessarily a cause for con-
cern. The total, in the State, for investment expenditures is 
largely influenced by recent .extensive capital equipment ex-
penditures by the paper indus try. 
Although investment in new capital equipment for the 
entire textile industry .in Maine is comparatively low, it is im-
portant to note that the cotton segment,which accounts for almost 
40% of the value of manufactured product in the textile industry, 
is currently investing only extremely modest sums in new plant 
and in equipment, The large maJority ofnew plant and equip-
ment expenditures in the textile industry is made by companies 
in the woolen business . Companies contacted in this field appear 
to be expanding and reequipping their plants with some degree 
of optimism and enthusium. 
IV . . AMONG THE MINOR FACTORS INFLUENCING TEXTILE OPERATIONS 
IN MAINE, WATER POLLUTION, POWER COSTS, AND THE LACK 
OF SPECIALIZED WORKERS APPEAR TO CONCERN MANAGING 
EXECUTIVES 
The major problems of the textile industry in Maine - labor and 
transportation costs, and Southern and foreign competition- are so sig-
nificant that the many other problems relating to the operation of this 
industry in the State are decidedly secondary. 
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The cotton and wool factories which do their own dying 
and converting, expressed concern about the recent water pol-
lution investigations being conducted by the State. Naturally, 
none of these companies wants to be responsible for polluting 
water to the extent where it places the citizens of Maine in 
jeopardy. Officials of the textiles companies believe that they 
should be apprised of their own particular pollution problems 
as soon as they are uncovered by the State technicians and 
provided with a cost estimate of the necessary control equip-
ment. The State might make a survey of water pollution con-
trol equipment, and endeavor to offer help (including perhaps 
financial aid) to those companies and areas with water pollution 
control problems. 
2. Although Maine Textile Executives Complained of High Power 
and Heating Expenses, These Factors are not Particularly 
Significant in Determining Total Manufacturing Costs for 
Products 
Although power costs in Maine are relatively high, these 
account for only about 1% of the total manufactured value of tex-
tile products. Heating costs are high, also, but some form of 
humidity control is necessary in the South and it is not believed 
that the costs of maintaining proper textile atmospheric conditions 
greatly differ from the North to the South. 
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3. \!h~le an Ad ,~quate General Labor Force is Available to the 
T~tile Industry, ~here is a Need for Workers with Various 
5_§i"1s and fdr Clencal an d Supervi sory P ersonnel 
Maine textile plant managers can generally fill seasonal 
lqbor requi1'ements from the labor pool which has re sulted from 
tl'tE:l shift of a number of textile companies to the South. There is 
s 0 me problem securing cotton textile workers of high skill, but 
i~ view of the tenuous position of this industry in Maine, it would 
probably be imprudent for the State or individual companies to 
institute an extensive program for the training of textile workers. 
There is also a lack of clerical and supervisory personnel 
in the textile industry as there is in most of the industries in the 
State. The textile manufacturing companies do not require a large 
number of girls for clerical tasks, consequently the lack of a 
large pool of qualified office girls is not a significant problem. 
Nevertheless the State should encourage office skill training, 
probably at the secondary school level to increase the supply and 
C:ompetence of clerical workers. The development of supervisory 
}>ersonnel is the responsibility of the industry itself. 
4, 15tate and Local Taxation Policies do not Represent Serious 
.Problem~; to Maine Textile Firms 
ARMOUR 
Most of the companies in the textile industry believ~d 
that both State and local tax policies were fair. In the case of 
one woolen company in a small town, there is a great deal of 
cooperation between the two and the company on budgetary 
matters.. In essence, a petition is submitted to the company for 
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the funds necessary for the maintenan f th ce o e town services 
and the acquisition of s orne new vehicl d · es an equ1pment. In-
asmuch as the company feels a strong obl' t' h 1ga 10n to t e town, 
therecessary funds are usually provided. 
5. Maine Textile Companies, Lacking in Financial Management, 
Could Make Better Use of the Knowledge of Local Bankers 
Most of the companies in the textile industry use Boston 
banking facilities for large capital requirements or prefer to 
finance expansion out of earnings . As in other Maine industries, 
this condition probably las the effect of causing the postponement 
of expansion and new capital equipment decisions. The textile 
executives claim that Maine bankers look unfavorably upon the 
textile industry because of its cyclical sales behavior and com-
petitive problems. A greater degree of cooperation between the 
banks and the textile firms, particularly those in the woolen 
segment of the industry, might have the effect of bringing more 
sophisticated financial management to the industry and provide 
a capital climate which would encourage expansion. 
V. IN THE TEXTILE INDUSTRY THE STATE OF MAINE SHOULD DEVOTE 
ITS MAJOR EFFORT TO STRENGTHENING FIRMS IN THE WOOLEN 
AND WORSTED INDUSTRY 
The problems of the cotton textile industry in the State of Maine 
are so significant that this segment of Maine's manufacturing activities 
should be expected to continue to de cline. The study team believes that 
the woolen industry currently is in a much stronger position than cotton 
and that the future prospects for this industry in Maine are relatively 
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favorable. 
l. Cotton Textile Compa n i es Should Concentrate on the Active 
Promotion of Branded Products 
The State shouJ d encourage the greater advertising of 
branded products by cotton cloth producting compani es in Maine. 
Compani es producing grey cloth for converters to finish, find 
themselves in direct price competi t i on with the South. By 
achieving consumer preference for branded and packaged products, 
Maine companies may be able to secure the premium price 
necessary to permit continued profitable cotton cloth manu-
facturing in Maine. Unfortunately, cotton textile firms in the 
South, many of whi ch have resources far greater than those of 
Maine compani es, are actively using a number of marketing 
techniques to secu re c o nsumer preferences for proprietary 
cotton products. 
2. The Woolen Indu s t ry Sh o u ld Cons ider t h e Employment of 
Executive Calib r e Ope r a ting Personnel so Company Principals 
Can Maintain a Closer Relation s hip w i t h Mar kets and Customers 
At present most woolen companies appear to find them-
selves management poor. The families operating this business 
are reluctant to share close company secrets with outsiders. 
In many cases, these owner - managers are also unwilling to 
delegate important operating responsibilities. In circumstances 
where there a re not enough relatives in the business to handle 
the necessary operating obligations, company principals find 
themselves with less and less time to spend in the market place. 
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This has the effect of loosening ti 'th es Wl customers and limiting 
the opportunity which company executives have to observe style 
and product trends. The woolen textile industry appeared to have 
no core of young management. By not employing professional 
non-family woolen executives, the woolen industry is almost 
exclusively dependent upon the descendents of company principals 
for leadership. 
Perhaps the woolen companies could be encouraged to 
employ young men with an interest in the woolen industry as 
trainees. As these men grow in competence they would enable 
company executives to spend more time developing sales, or 
the trainees could act as salesmen themselves. With a profes-
sional woolen management in Maine, there would also be a 
greater guarantee of the perpetuity of individual woolen companies. 
If a family decided to sell i ts woolen business, availability of 
professional woolen executives within the State would assure 
private investors that the factories would be competently run 
by experienced personnel. 
3. The State of Maine Should Attempt to Attract More Manufacturers 
of Woolen Apparel to the State 
Altho~gh the quality of Southern cotton goods is reported 
to be competitive with cotton products in the North, Southern 
woolens are reported by several apparel manufacturers, to be 
of lower quality than their Northern counterparts. This gives 
the State of Maine a bar gaining position for attracting clothing 
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fabricators to the State . Maine has a labor force with a repu-
tation for manual dexterity and, · ln many cases, experience in 
the needle trades. 
of woolen goods. 
In addition, Maine is an important producer 
By locating in Maine, a garment manufacturer 
would be close to his fabric source. 
Most of the garments produced in the U.S. are manu-
factured in the Middle Atlantic States, primarily in the New 
"York City area . Taxes and labor costs are high in this location, 
but tradition and a desire to be at the point where styles are . 
set has kept garment manufacturers from moving. Many high 
volume, lower to middle priced woolen product manufacturers 
could establish profitable subsidiary operations in Maine, while 
maintaining principal sales and de signing offices in New York. 
Maine women have demonstrated their competence with sewing 
machines in the shoe industry and could perform successfully 
in clothing manufacture. Also, Maine's location is but an over-
night truck ride from New York so little distribution efficiency 
would be lost by locating in the State. By manufacturing more 
woolen clothing items in Maine, the State's woolen manufacturers 
would have more convenient outlets for their products. In 
addition the garment industry is well- suited to the female 
workers who have been jobless by the demise of Maine firms in 
the textile manufacturing industry. 
While the disadvantages of manufacturing garments 
outside of New York deserve serious consideration, the important 
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point is that these dis a dvantages are not prohibitive. A number 
of garment firms are successfully operating in Southern New 
England. These firms, in particular, could represent good 
possibilities for migrat ion to Maine. The State of Maine 
realistically, however, can only expect limited success in 
attracting garment manufacturers; the distance from the garment 
market center will convince many manufacturers to that moving 
North to Maine would be unwise. It is believed that some of the 
garment firms, especially those in the low and medium priced 
lines, may, nevertheless, be sold on the advantages that exist 
in moving northward. 
In addition to tradition and a desire to be close to the 
marketplace, there are several other reasons why garment 
manufacturers have prefered a New York location; these 
include: 
New York, as the center of the garment industry, is 
also the center of those industries serving the garment 
trades. The major portion of the nation's button, belt, 
buckle, hook, etc. firms, are either in the Seventh 
Avenue garment area, or operate important sales offices 
there. 
extensive labor market experienced in New York has an 
all phases of garment manufacturing. A firm coming to 
Maine would probably have to provide considerable training 
. bl ercentage of its new workers. for a s1zea e p 
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The retail stores in New England 
represent another set 
of prospects for increasing the size of the Mal·ne 
garment in-
dustry. The volume of some of these 
stores such as J. M. Fields, 
and Jordon Marsh is considered to be large enough to provide 
substantial support t d 
o mo est clothing manufacturing operations. 
By producing staple woolen garments such as children's and 
teenager's winter clothing for certain retail chains, a new 
clothing manufacturer in Maine could enter production with 
established markets for his products. 
The operation of proprietary clothing fabricating firms 
should also increase the overall profitability of the retail chains 
supporting the operations. Retail companies interested in 
woolen clothing manufacturing, but unwilling to take responsibility 
for the entire output of a g arr:nent factory could form partner-
ships with private individuals. The retail chain might put up 
most of the money while the individual would act as the opera-
ting partner. In this way the chain would enjoy most of the 
advantages of having a proprietary clothing operation. The 
company itself would be able to compete more effectively in the 
garment market since a substantial amount of its fixed costs 
would be covered by the production associated with the chains 
purchases. 
4. Maine 1 s Woolen Textile Industr Should Also Take Look at the 
Pro it Potential Which Can Be Achieve by Manu ac'i.uring 
Fabrics from Man- Made Fibers 
Although the per capita consumption of wool and cotton 
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fabrics has been decreasing, fabrics produced from man-made 
fibers have been gaining in 1'mportance. h T e Maine textile in-
dustry has already had some mixed experiences in the manu-
facture of cloth using rayon yarn. At this time, however, the 
noncellulosic yarns (nylons, acrylics, protein, etc.) appear to 
have the most favorable future ; these have experienced con-
siderable growth in the last few years. 
The production of specialized synthetic fabrics could be 
an important :profit source for Maine textile firms. Most of 
these fibers are produced by the large chemical companies which 
have extensive marketing and promotion departments to supple-
ment the sales and market research activities of individual 
textile companies using the fi hers. Textile manufacturers in 
Maine should contact the major companies producing man-made 
fibers and discuss the sales and production problems as·sociated 
with a fabric productio.n. The chemical companies should help 
to alleviate some of the initial problems of sales and manu-
facturing which are likely to be encountered during the early 
months of operations. 
* * * * 
A ~ .. 0 1 L L 1 •• 0 1 S I N S T I T U T E 0 F T 1: C H N 0 L 0 G Y 
.,., UR RI:SEARCH FOUNDATION OF "' 
- 184- Project 9-020 
Final Report 
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RECOMMENDED PLAN OF ACTION 
Several activities designed to strengthen the overall position 
of the textile indus try in the State of Maine are itemized below. 
Successful execution of each of the steps will require effort on the part 
of textile companies, State and local officials and the Maine business 
community at large. 
1. The Department of Economic Development should call a meeting 
of all the woolen and worsted manufacturers in Maine. A list 
of the topics, and information relating to each topic should be 
sent out to the wool manufacturers to be reviewed beforehand. 
At this meeting, the following topics should be discussed: 
i. Increased use of local banking facilities for equipment 
loans and for advice on financial matters by the woolen 
industry. 
ii. Pcssibility of increased production of specialized man-
made fiber fabrics. Representatives of some of the 
cher:pical companies selling man-made yarns such as 
Arnel and Zefran could be called to Augusta to speak 
at the meeting. 
iii. The lack of supervisory and executive personnel in the 
Maine woolen industry. The Department of Economic 
DevE;:lopment could present possible plans for intra-
d · dustry wide executive training programs company an 1n 
i 1 
d criticism by members of the woolen 
for appra sa an 
industry. 
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iv. 
v. 
A program for a co . 
operatlve promotion of Maine woolens 
to the woolen t r ade. 
This program should attempt to 
enlist the support 0· f 11 a woolen companies within the 
State. 
A program for c ooperative market research activides 
for the Maine woolen industry. The objectives of this 
mar'ket research would be to determine on a continuing 
basis types of customer service not being provided by 
Maine woolen companies, products which could be manu-
factured profitably and sold effectively by Maine woolen 
firms , and classes of customers and areas of the country 
which have not been suitably exploited by Maine woolen 
firms. As in the case of the industry-wide promotion 
activities, market research projects might well be 
sponsored on a subscription basis by the companies oper-
ating within the State. The companies within the State 
do not compete with each other so much as they do with 
woolen companies in other sections of the country. 
Therefore, each company1s cooperation will strengthen 
rather than diminish its competitive position. Coopera-
tive activities will enable individual companies to bene-
fit from activities that usually only large companies can 
afford. 
2. The Department of Economic Development should work with 
members of the woo}en textile ind 1~stry and local community 
representatives to attempt to persuade selected clothing 
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manufacturers in Southern New E 1 d ng an and New York to plan 
their expansion and relocation moves to Mal'ne. In addition, 
planning executives of major New England retail department 
and discount chains should be presented with a proposal re-
questing their financial and sales support of proprietary woolen 
and cotton clothing manufacturing operations in Maine. 
The Department should work closely with those firms experien-
cing water pollution problems to attain the most effective and 
economical solution in each case . 
The Department of Economic Development should work with 
Bates management in advising the various groups interested in 
aquiring control of the Bates Manufacturing Company of the 
advantages of continuing operations in the State of Maine 
5. The State should investigate the alleged differences in rates for 
Northern and Southern transportation activities carrying simi-
lar commodities over similar distances. Should these differ-
ences be found to be prevalent, a renegotiation of rates through 
the Interstate Commerce Commission should be initiated. 
6 . The State should actively encourage the continued production and 
promotion of finished, branded and packaged cotton textile pro-
ducts in the State of Maine. The production of unconverted grey 
goods should be discouraged. 
A R M O UR R£ S£ARCI-l FOUNDATION OF ILLINOIS INSTITUT£ OF T£CI-lNOLOGY 
- 187 - Project 9-020 
Final Report 
APPENDIX A 
THE FOREST RESOURCES 
THE FOREST RESOURCES 
Three main industries in the State of Maine rely on the natural forest 
resou rces for their raw material: Pulp and Paper, Lumber, and Woodworking . 
The importance of these industries to Maine is evident from the contribution 
they make in production and employment; in recent years, the value of all forest 
products has been around $525 million annually . This represents approximate·ly 
one-third of the returns derived from all industries within the State. Over 
thirty thousand people, approximately one- third of all wage earners in manu-
1 facturing in Maine , are employed in the woods o r in the manufacture of forest 
products. 
It is important to recognize, consequently, that another wood based 
' activity can also be considered an industry, namely, the growing of trees . 
Too frequently in the past , this latter function has been considered as some-
what analogous to mineral extraction - an activity undertaken periodically yvith-
outany intermediate maintainance. Today, more recognition is being given to 
tree growing as an activity comparable to farming. Since forests are so 
important to the economy of Maine, some highlights of the forest resources 
in Maine is presented in this Volume of the report. 
* * * * 
* 
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The need for considering trees as a comme · 1 d . rcla pro uct 1s evident 
when statistics regarding the availability of timber are reviewed. Initially, 
when the early settlers came to America, it is estimated New England forests 
contained approximately 15, 000 board feet of timber to the acre; recently, 
itwa s estimated that presently these forests contain only 3, 600 board feet per 
acre. 
This discussion of forestry resources first presents some background 
information on the nation's forests and particularly those in the Northeast, 
since these can affect the future economy of Maine's forestry based industries. 
Subsequently, forestry activities in Maine are reviewed. 
I. THE MAJOR PART OF THE NATION'S FOREST LAND. IS LOCATED 
IN THE EAST~ HOWEVER, IT CONTAINS ONLY 1/3 OF THE TIMBER 
VOLUME 
In the United States, approximately one-third of the land area 
is forested ; 25o/o is classified as commercial forest land, and 9o/o as 
non- commercial forest land. While the larger portion of this forest 
land is found in the Eastern sector of the nation, this area contains 
only one-third of the timber volume. The Western forests, though 
smaller in terms of total acreage, contain the large :t: portion of the 
present timber supply. As an introduction to forestry, the geographic 
distribution of forest lands and volume of timber will be reviewed. 
1. Forest Land in the U.S. is Primaril Divided into Two Main 
-Forest reas, the East and the West 
The Rocky Mountains generally divide the two main forests 
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Division 
East1 
North 
South 
in the U · S. , the East and the West. Each of these two forests, 
in turn, is divided into sections and regions as illustrated in 
Exhibit XI on the following page. 
App roximately "15% of the forest land is located in the 
East; only 25% is located in the West. The following table shows 
the acreage of land which is classified as commercial forest 
in each of the major divisions. Also shown, is the degree of 
utilization of the land (in terms of the proportion of the total 
acreage that is stocked by trees of various sizes). A significantly 
large portion of land in the West (60o/o) is stocked in sawtimber; 
in contrast, only 30% of the Eastern forest land is stocked with 
trees of this size. 
Total 
Acreage 
174,041 
193,288 
COMMERCIAL FOREST LAND 
(in acres) 
Utilization 
(% of Total Acreage) 
Seedlings 
Saw- Pole- and 
Saplings % Timber Timber 
35.6 2 7o/o 38% 25% 
39.6 31 41 
20 
Non-
Stocked 
and 
Other 
10% 
8 
Total East 367, 329 75.2 
West 117,011 23.9 
100. 0 
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FOREST SECTIONS AND REGIONS IN THE UNITED STATES 
UTAH 
COLORADO 
SOUTHERN 
ROCKY • MOUNTAIN 
AAilOHA NEW NEXICO 
<1~ 
'COASTAL ALASKA 
/ 
Commerical Forest 
Area 
West East 
EAST 
We st 
A-4 
Sawtimber 
Volume 
East 
I 
r' 
I 
I 
I 
I 
2 . 
Sawtimber refers to trees of commercial species that 
contain at least one usable sawlog exceeding nine inches DBH 
(diameter at breast height) for hardwoods and eleven inches 
DBH for softwoods. Trees of commercial species which meet 
.specifications of soundness and form, and range between five 
and nine inches (in hardwoods) or eleven inches (in softwoods) 
DBH are referred to as poletimber. Seedlings and saplings 
are live trees of commercial species less than five inches DBH. 
The Eastern Forests Contains About 1/3 of the Nation's 
Sawtimber 
While the Eastern Forest is much larger in terms of 
area, it contains considerable less sawtimber than does the 
West, the division being about 1/3 for the East and 2/3 for 
the West. The Eastern forest has 623 billion board feet of 
sawtimber while the West has l, .434 billion board feet. 
In both sawtimber volume and in growing stock, the 
North sector of the Eastern forest (the area in which Maine is 
located) leans heavily toward the hardwoods, the total volume 
of hardwoods being 295 billion board feet, whereas the volume 
of softwoods is only 82 billion board feet. Only in the New 
England region does the softwood volume approximately equal 
hardwood, the volume being 37 and 38 billion board feet re-
spectively. In the South beth sawtimber volume and growing 
stock are evenly distributed between the softwoods and the 
hardwoods; the softwood volume is 234 billion board feet and 
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the hardwood volume is 237 billion board feet. Detailed data 
on the volume of timber for the various regions in the Eastern 
forest is shown in Appendix D. 
11. IN THE EASTERN FOREST'S NORTHERN SECTOR, MAINE'S COM-
PETIT.ION IN FORESTRY PRODUCTS STEMS FROM FIVE NEARBY 
STATES 
States in the New England and Middle Atlantic regions which 
presently have large timber stands are most likely the Northern com-
petitors for Maine's e x pansion of forestry based industries. Thus, 
wherever possible , compari son of Maine is made directly to these 
states. The states used in the comparison include New Hampshire, 
Vermont, New York Pennsylvania, and West Virginia. 
It is recognized that competition for some of Maine's forestry 
based products also stems from other parts of the country. The ·South 
is especially a strong competitor for the larger forestry based industries 
such as paper, whereas the five states in the North sector are more 
oriented to the smaller lumber and woodworking industries. This 
competition from the South , as well as competition from foreign 
countries, has peen recognized in the industry reports presented 
earlier in this Volume . 
.1. Maine Has the Largest Amount of Commercial Forest Land in 
the Comparison Gro ue 
At the present time, Maine has l 7. 2 million acres in 
commercial forest land; this represents 86o/o of its total area . 
. All the other states in the comparison group have smaller 
ARMOUR RESEARCI-I FOUNDATION OF ILLINOIS INSTITUTE OF TECI-INOLOGY 
A-6 Project 9-020 Final Report 
I 
f 
- - ------~~ 
forested areas as is shown in the table below: 
17.2 
1 Maine 
I % of State Area in Commercial 86 . 0 
' Forest 
15 l 
Pa. 
52.4 
12 ( 
N.Y. 
39.1 
COMMERCIAL FOREST 
AREA 
(millions of acres) 
a a 
4 7 
3 . 7 
W.Va. N.H. Vt. 
64 . 0 81. 1 62.5 
2.. .Ownership of Sizeable Tracts of Forest Land in Maine Enables 
Large Industry to Mainta-in Operations in the State 
The major portion of Maine's forest area, 64% is in 
tracts over 5, 000 acres in size and is owned by less than 2% 
of all forestry land owners. Such sizeable holdings enable the 
large paper and lumber industry situated in Maine to bt:: 
assured of large quantities of raw material which are 
necessary to maintain operations within the State. Of the re-
maining forest land, the majority, 32%, is in tracts of 500 
acres or less. These smaller parcels, mostly in farm wood lots 
and other private holdings, are owned by the larger nwnber of 
owners, who comprise about 98% of the total. The following 
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rs 1p m a1ne (1959): table shows the distribution of forest land owne h" · M · 
SIZE AND OWNERSHIP OF COMMERCIAL FOREST 
LAND IN . MAINE 
(1956) 
Acreage Owners 
Size of Holding Total o/o Nwnber o/o 
(Acres) (in OOO's) 
Under 1 00 3, 134 19.0 62, 557 
80.8 
2, 120 12.9 14, 265 18.4 100 to 500 
500 to 5, 000 586 3.7 52.8 
.7 
5, 000 to 50, 000 1, 480 9.0 101 
.7 
Over 50, 000 9 099 55.4 2.8 
. 1 
---
16,419 100.0% 77 2.79 1 00. Oo/o Totals 
In comparison to the other states in the Northeast, Maine is 
distinctly unique in having a large port ion of its forest area in 
large tracts. The table on the following page shows the dis-
tribution of total forest land by size of tract for Maine and for 
the other states in the comparison area (in terms of the average 
for these other states). Maine has a 55% of its forest area in 
large sized tracts (over 55, 000 acres); the other states have 
an average of only 5% in this class size. 
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DISTRIBUTION OF COMMERCIAL FOREST LAND BY SIZE OF TRACT 
{1956) 
AVERAGE FOR OTHERS 
MAINE In Comparison Groue':' 
o/o of Total Average % of Total Average 
Forest Size (acres) Forest Size (acres) 
Under l 00 acres 19 50 49 27 
100 to 500 acres 13 148 28 146 
500 to 50, 000 acres 13 3,285 18 l, 831 
Over 50, 000 acres 55 324,964 5 88,609 
* Pennsylvania, New York, West Virginia, New Hampshire, and Vermont 
The significance of average large holdings in Maine is 
twofold. First, large holdings can maintain sizeable industry 
which Maine 1 s neighboring states cannot do on a comparable 
basis; second , large holdings generally have better quality 
timber stands than have the smaller sized tracts. This higher 
quality is generally due to holdings in areas with little accessibility; 
thus, the trees have been left to grow to a relatively large size; 
some may also be a result of better management. While sig-: 
nificant acreage is held in the small plots, the large number 
of such holdings and the scattered distribution of such plots would 
make it cumbersome to consolidate them for the requirements of 
additional large industry in Maine. 
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III. MAINE'S FORESTS ARE EXTENSIVE~ EXACT VOLUME AND GROWTH 
STATISTICS ARE BEING REDEVELOPED BY THE u s .FOREST 
SERVICE · · 
The Northeastern regional office of the U.s. Forest Service has 
recently conducted a survey of Maine's forests to update the volume 
and growth statistics . Since this data is presently being compiled 
in a report (which s,hould be available in July or August 1960), the 
older statistics ( 1954-56) are not being included in this volume . The 
new report will be entitled "Timber Appraisal of Maine" . 
IV. THE FORESTRY RESOURCES OF MAINE CAN BE ENHANCED THROUGH 
LONG RANGE PLANNING WHICH CONSIDERS FOREST LANDS AS AN 
INVESTMENT 
Growing trees is_ a long term proposition, taking between 60 
and 70 years or more to secure mature stock. Without adequate sub-
stantiation that it is profitable to improve the stands of trees in various 
woodlots and forests, it is difficult to convince landowners to manage 
their "crops". This is particularly true of those holding forested land 
' 
as an Investment; they must be shown that such activities are worth-
while; this requires an economic study of costs, taxes, maintainence, 
etc. 
The large land area devoted to forestry in Maine gives the 
State a distinc·t potential in forest resources that neighboring states 
cannot enjoy. To achieve full benefit from this potential, a long range 
program directed toward more intensive forestry management must be 
established and subsequently implemented. Consideration must be 
· th · of forestry, thinking in terms of forests as an g1ven to e econom1cs 
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investment. Means of secu r ing the highest returns possible through 
increased y i elds, species c ontrol, and cutting practices must be given 
concerted attention . 
1. Investment in Eastern Forest Land Generally Brings a Return of 
3. 2% to 8 . 7o/o 
It is well to become acquainted with the economic aspects 
of forest ownership to gain an appreciation of investor considera-
tions. An evaluation of the return on the investment in forest 
lands has indicated that generally the net operating returns are 
low . A study conducted by P r ofessor Amling for the Federal 
Reserve Bank o f Boston showed the average anticipated rate of 
return to range between 3 . 2% and 8 . 7o/o for owners in the Eastern 
sector . In computing the retu r n on the investment, cons ide ration 
was given to initia l investment , operating costs, taxes, growth , 
yields, and prices . 
i . Returns on fo r est l a nd investments in the South bring the 
highest re t u r ns; M a ine's yields are believed higher tP.an 
that in other New England Sta tes 
Based on the best estimated of large landowners 
throughout the Eastern fo ~est area, the average returns 
on forest lands in the South a r e the highest . The chart 
below points out the distribution: 
ANTICIPATED RATE OF RETURN 
Ran!;e Avg. Anticipated 
Region Rate of Retu r n High Low 
Northern New England 5. 2% lOo/o 2o/o 
South 8 . 7 27 5 
Lake States 5 . 2 6 1 
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The reason for the higher return very likely stems 
from two primary factors _ large annual growth and lower 
taxes per unit quantity produced. Growth in the South 
is estimated at . 50 to . 60 cords per acre per year and 
inN ew l!.ngland at . 19 to . 36 cords per acre per year 
(Maine foresters quote growth in the State at .4 cords per 
acre per year). Thus, while taxes per acre in the South 
are slightly higher than those in the North, in terms of 
productivity of the forest, they are generally less. 
ii. An investment in forest land in the North can be profitable 
if the initial cost is moderate 
Local conditions influence the value of fore&t land 
conside rably, since factors of productivity, taxes, 
markets , vary radically. In general, the study of 
P r ofessor Amling indicates that a fairly satisfactory 
return in the Northern states is possibly only if ac-
quisition cost is low; this is due to the relatively lower 
economic productivity of the land. Some of the estima-
ted valued of land were the following: 
Northern New England $1 . 00/ Acre (exclusive of timber) 
South $10.00-$12.00/Acre 
(exclusiv~ of timber) 
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Buyers in the South generally would pay full 
market value for merchantable timber on the land, but 
in New England buyers generally applied a l/3 discount 
on the market value of the timber . Thus, the selling 
price in the North (New England) is, in effect, deflated 
by this discounting. 
2. Increased Yields Can Be Achieved Through More Intensive 
Forestry Management; However, Economic·· Studies are Needed 
A significant growth potential exists for increasing the 
yields of forest lands . Presently the estimated average growth 
in New England woodlands is around 300 board feet per acre 
annually; in Maine, experiments have shown that intensive 
management can result in yields which exceed l 000 board feet 
per acre and mean annual incr ements of 600-800 board feet per 
acre are not uncommon in mana ged White Pine stands . While 
some forest lands are quite productive, within the State, there-
fore, many more could be enha nced considerably. 
The U.S. Forest Service has conducted experiments 
on various tracts it operates in Maine as well as in other parts 
of the Eastern fo r est. The results of these studies indicate 
that the yield per acre of forest land by intensive management 
can be increased as much as 100% in some cases . It was es-
timated that an average increase of 25 - 30o/o could readily be 
attained in ave r age stands in the Northeast with limited manage-
ment. 
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A number of possible methods of management are a vail-
able to landowners , rang1ng from the "let 1 , r a one natural type 
of growth, to a high deg f 1 ree o cu tivation which entails planting, 
thinning, selective cutting, spraying, etc . Between these two 
extremes a wide range exists . To identify what practices are 
most feasible from an investment/yield standpoint, it will be 
necessary to study the problem in detail. 
In the course of the study team's contacts with various 
persons associated with forestry, it was learned that only d. 
few people had even lim1ted knowledge of the economics of 
management of the forests and woodlands . Many persons in 
large firms as well as small ones, who were responsible for 
management of forested areas~said that they would like to see 
information on the economics of forestry management. 
In discussions with the U . S . Forest Service, however, it 
was learned that their regional office for the Lake States has 
been conducting such an economic study for its geogiraphic 
area. The results of this study should be completed by the middle 
of 1960 . The regional office of the U.S . Forest Service for the 
Northeastern States has indica ted that they also would like to 
conduct a similar study but that it presently appears to be two 
to three year 5 in the future. Such studies are desirable for 
the development of a long range forestry program in l\.'faine; 
these studies should an:'>wer questions such a s, What type of 
practices are needed?, and, How can the results best be achieved? 
ARHOUR ILLINOIS INSTITUTE OF TECI-INOLOGY 
RESEARCI-I FOUNDATION OF 
A-14 Project 9-020 Fina l Report 
Maine should aggressively encourage this type of study. 
V. NEW FORESTRY BASED INDUSTRIES MAY DEVELOP IN THE FUTURE 
New uses of trees are presently under development; the most 
recent development, the use of hardwoods for pulp, indicates the impact 
that research activities have had on the use of basic materials. These 
developments will continue; what today is considered waste in the in-
dustry can turn into a new type of product in the near future. Develop-
ments in areas such as wood chemistry are promising and may well 
change the nature of tree utilization in the years to come . 
From a realist i c standpoint, experts in the industry believe 
that the more refined developments in areas such as wood chemistry 
are probably around ten years away. In some of the other areas, such 
as waste utilization in board products, developments and new uses 
should be more imminent . 
l. The Use of Hardwoods for Puip May Be Enhanced Throu h the 
Use of the Cold Soda Process 
R esearchers at the Forest Products Laboratories have 
suggested that con side ration should be given to the cold soda 
process for more extensive use of hardwoods in the pulp 
industry. They have prepared a number of publications on this topic 
d from their offices at Madison, Wisconsin. which may be procur e 
It may be feasible to use this process; a technical evaluation 
must, b de by P
rofessionals in this field to see 
however , e ma · 
ould benefit the pulp operations in ·Maine. 
whether this process w 
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2. Waste Uti lizati on May Prove Feasible in the Short Term 
Many applications for wood waste presently are known; 
however, economics of production and of customer cost dictate 
the ones that are commercially feasible. 
One of the most promising uses of wood waste has been 
chipboard. In its present form it is relatively heavy, though 
inexpensive. It is believed that a lighter weight product could 
be developed ; one feasible approach might be to utilize principles 
of honey- comb or hollow core techniques in its construction. 
This lighter we i ght feature would circumvent the high trans por-
tation costs which currently poses a problem for chipboard pro-
duction in Mai ne . 
A number o f people whom the study team contacted 
referred to sur veys that had been conducted by various private 
groups on a waste ut i lization· plant in South we stern Maine. To 
the present time, no definite plans are known to exist for the 
inception of such operations in this sector. A waste utilization 
(conversion of chipboard) plant is proposed however, for the 
Calais area on an experimental basis . 
3. New Uses of Cellulose in Wood Chemistry are not Deemed 
ommercially Feasible at Present 
The Forest Products Laboratory at Madison, Wisconsin 
is conducting research on various chemical applications of 
cellulose. While they have produced various chemicals on a 
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semi- pilot plant basis, they generally concede that, economically, 
such products could be derived better from other sources. Other 
chemical type products which might prove feasible are still per-
haps five and, more likely, ten years away from commercial 
. feasibility in the opinion of the Forestry researchers at this time. 
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APPENDIX B 
FOOD PRODUCT INDUSTRIES SHARE OF 
MANUFACTURED PRODUCT 
Exhibit B-1 
Maine DED 
FOOD PRODUCT INDUSTRIES SHARE OF MANUFACTURED PRODUCT 
1949 - 58 
Year 
1949 
1950 
19 51 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
Value of Product 
Percent of Total 
Value of Product 
( 000) 
$104, 531 
119, 593 
147, 383 
145,619 
14 4 , 995 
153, 350 
167,620 
191,383 
210,115 (1957 Standard Industrial 
Classification) 
247 , 929 (1957 Standard Industrial 
C1as sification) 
12. 4o/o 
12.6 
12. 3 
12.9 
12.4 
13.4 
13.4 
13.7 
15.2 
18.4 
f M · e Manufacturers Source: Census o a1n 
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APPENDIX C 
POTATO CROP UTILIZATION IN THE 
UNITED STATES 
Exhibit C-1 
Maine DED 
POTATO CROP UTILIZAT ION IN THE UNITED STATES 
Crop Year 1940 1950 1958 
Production 376,920 431,940 439,367 
Imports 930 5,349 2,633 
Total Supply 377,850 437,289 442,000 
Total Exports 4,283 6,643 6,000 
Available Domestic Use 373,567 430,646 436,000 
Used for Seed 41,985 29,079 32, 500 
Fed to Livestock 37,238 100,869 58,000 
Starch 8,030 21,682 30,000 
Alcohol 
TOTAL NON FOOD 
USE 87,253 151,630 120, 500 
TOTAL FOOD USE 286,314 279, 016 315, 500 
PROCESSED 
Flour 400 1,200 3,000 
Dehydration 3,081 11,700 
Canning 865 2,000 
Hash, Stews, Soups 500 1, 500 2, 500 
Frozen French Fri.ed 1,200 12,000 
Potato Chips 4,500 21,200 
47,000 
Total Processed 5,400 29,046 
78,200 
Est. Sold to Restaurants 40,000 57,500 
65,000 
Est. Total Used Fresh in 165,300 
Homes 240,914 184,470 
Per Capita Consumption -
Pounds 128.0 102.0 
102.0 
Per Capita Lbs. 11.4 27.4 Processed 1.9 
SOURCE: Agricultural Marketing Service 
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APPENDIX D 
VOLUME OF TIMBER IN THE EASTERN 
FOREST 
Appendix D -1 
Maine DED 
VOLUME OF TIMBER IN THE EASTERN . FOUST 
Eastern Forest 
Live Sawtimber Growing Stock 
Sector and Region Softwood Hardwood Softwood Hardwood (Billions of Bd. Ft. ) (Billions of Bd. Ft.) 
North Sector: 
New England 27 24 10 14 
Middle Atlantic 13 61 5 29 
Lake States 14 36 7 18 
Central 4 79 1 24 
Plains 1 7 3 
--
--
Total 59 207 23 88 
South Sector:· 
South Atlantic 51 56 15 19 
Southeast 77 62 23 
25 
West Gulf 55 56 13 
19 
-
Total 183 174 51 
63 
Sawtimber refers to trees of commercial species that contain 
at least one usable sawlog. In the East, sawtimber includes all softwood 
trees nine inches and over and hardwoods eleven inches and over, diameter 
four and one-half feet above ground. In the West all trees eleven inches and 
over are con side red sawtimber. 
Growing stock refers to sawtimber and smaller size tre~s which 
meet some commercial needs but are generally too small to be made into 
lumber. 
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APPENDIX E 
OWNERSHIP OF COMMERCIAL FOREST 
LAND BY TYPE 
----
Appendix E -1 
Maine DED 
Date Due 
1 872 
J 
M Economic Development C. 2 Dept. 
Armour report, V.J, 
t'inal re ort. 
DC19 '73Hantor Lib., Uot'Me.at 
Farmington 0~ H~~ 
~JE 7 '16 ~ '1. A 
Sl'e; 3.;t, I 
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